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EXECUTIVE  SUMMARY 


The  Department  of  Defense  (DOD)  has  developed  a  program  to  identify 
and  evaluate  past  hazardous  material  disposal  sites  on  DOD  property,  to 
control  the  migration  of  hazardous  contaminants,  and  to  control  hazards 
to  health  or  welfare  that  may  result  from  these  past  disposal  opera¬ 
tions.  This  program  is  called  the  Installation  Restoration  Program 
(IRP).  The  IRP  has  four  phases  consisting  of  Phase  I,  Initial  Assess¬ 
ment/Records  Search;  Phase  II,  Confirmation  and  Quantification;  Phase 
III,  Technology  Base  Development;  and  Phase  IV,  Operations/Remedial 
Actions.  Engineering-Science  (ES)  was  retained  by  the  United  States  Air 
Force  to  conduct  the  Phase  I,  Initial  Assessment/Records  Search  for 
Castle  AFB  with  funds  provided  by  the  Strategic  Air  Command  (SAC). 

A, 

INSTALLATION  DESCRIPTION  ' 

Castle  AFB  is  located  in  the  upper  northwest  half  of  Merced  County, 
which  is  located  in  the  geographic  center  of  the  State  of  California. 
The  land  on  which  the  base  is  located  is  relatively  flat,  sloping  from 
approximately  a  195'  elevation  at  the  north  boundary  to  about  165' 
elevation  at  the  southwest  boundary.  The  area  surrounding  Castle  AFB  is 
predominantly  flat  land  with  the  exception  of  a  hilly  area  to  the  north¬ 
east  along  the  Merced  River.  The  base  is  adjacent  to  the  City  of 
Atwater  and  approximately  five  miles  northwest  of  the  City  of  Merced. 

Castle  AFB  presently  contains  2,777  acres  comprising  runways  and 
airfield  operations,  industrial  areas,  housing,  recreational  facilities 
and  several  non-con tiguous  parcels  of  land  located  in  the  immediate 
vicinity  of  the  base.  The  non-continuous  areas  include  two  housing 
annexes  south  of  the  base  totalling  206  acres,  an  ILS  middle  marker  and 
outer  marker  located  southeast  of  the  base  each  of  which  are  less  than 
one  acre. 

Castle  AFB  was  initially  activated  as  an  Army  air  base  in  the 
second  half  of  1941.  The  primary  mission  of  the  base  during  the  early 
1940's  entailed  aircrew  training.  In  1945,  all  flying  personnel  and 
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aircraft  were  transferred  to  another  California  air  base.  The  Strategic 
Air  Command  (SAC)  assumed  responsibility  of  the  base  in  1946  when  the 
93rd  Bombardment  Group  was  assig  M  to  Castle  AFB.  The  93rd  received 
its  first  B-50  in  June  1949.  In  1954,  B-47's  were  assigned  to  the  Wing. 
In  1955,  the  B-52's  first  arrived  at  Castle  AFB  and  shortly  thereafter 
B-52  crews  were  being  trained  for  SAC.  The  mission  was  again  modified 
in  May  1957  with  the  arrival  of  the  KC-135  stratotanker  and  subsequent 
increase  in  the  training  program  to  include  tanker  crews. 

ENVIRONMENTAL  SETTING 

The  environmental  setting  data  reviewed  for  this  investigation 
indicate  the  following  major  points  that  are  relevant  to  the  evaluation 
of  past  hazardous  waste  management  practices  at  Castle  AFB: 

o  The  mean  annual  precipitation  is  12.23  inches;  the  net  precipi¬ 
tation  is  -41  inches  and  the  one-year  24-hour  rainfall  event  is 
1.25  inches.  These  data  indicate  a  net  precipitation  deficiency 
and  very  low  potential  for  storms  to  create  surface  runoff. 
These  factors  are  important  in  limiting  natural  surface-water 
infiltration  which  might  promote  leachate  generation. 

o  Man-made  infiltration  methods  (agricultural  irrigation)  opera¬ 
ting  on  and  near  the  base  increase  the  rate  of  infiltration 
thereby  potentially  increasing  the  rate  of  leachate  generation 
from  waste  sites  on  the  base. 

o  Dewatering  and  irrigation  wells  used  in  conjunction  with  agri¬ 
cultural  processes  are  operating  near  the  base  which  may  impact 
the  ground-water  gradients  within  the  shallow  unconfined  aquifer 
on  base. 

o  The  soils  on  base  are  typically  sand,  silty  sand,  and  sandy  silt 
and  are  generally  well  drained.  A  hardpan  layer  generally  less 
than  five  feet  below  ground,  is  discontinuous  over  the  base  and 
may  restrict  the  vertical  movement  of  shallow  ground  water. 
Where  vertical  movement  is  restricted,  the  ground  water  forms 
perched  water  tables.  The  permanent  water  table  is  generally 
encountered  at  30  feet  below  ground  within  sand  and  gravel  zones 
comprising  the  shallow  unconfined  aquifer.  These  data  indicate 


a  moderately  deep  permanent  water  table  with  highly  permeable 
zones  underlying  the  base,  but  a  perched  water  table  above 
discontinuous  hardpan.  These  factors  are  important  in  the 
generation  of  leachate  and  in  the  determination  of  possible 
contaminant  flowpaths  away  from  a  waste  site, 
o  Clay  zones  as  much  as  100  feet  thick  beneath  the  unconfined 
shallow  aquifer  may  restrict  the  vertical  movement  of  ground 
water.  This  fact  indicates  that  possible  contaminant  movement 
may  be  restricted  to  horizontal  movements  within  the  unconfined 
shallow  aquifer.  This  aquifer  is  extensively  used  off  base  as  a 
water  supply  source. 

o  The  intermediate  confined  aquifer  lies  beneath  the  clay  zone  and 
is  used  as  a  water  supply  source  for  the  base, 
o  The  lower  confined  aquifer  lies  beneath  additional  clay  zones 
and  is  a  primary  source  of  drinking  water  for  users  downgradient 
of  the  base. 

o  The  base  and  vicinity  are  recharge  zones  for  the  unconfined 
shallow  aquifer  and  potential  recharge  areas  for  the  inter¬ 
mediate  and  lower  confined  aquifers.  These  data  indicate  a 
potential  for  downward  movement  of  ground  water  and  possible 
contaminants . 

o  The  ground-water  quality  of  the  unconfined  shallow  aquifer  and 
the  intermediate  confined  aquifer  have  been  impacted  by  TCE  both 
on  base  and  off  base.  These  data  document  ground-water  contami¬ 
nation,  but  the  source (s)  have  not  been  identified, 
o  Examination  of  the  surface  water  analytical  data  in  the  vicinity 
of  the  base  indicates  that  no  degradation  of  the  water  quality 
has  occurred  as  a  result  of  the  surface  runoff  from  the  base, 
o  Analytical  surface  water  data  in  the  vicinity  of  the  base 
indicates  that  no  degradation  of  the  water  quality  has  occurred 
as  a  result  of  the  surface  runoff  from  the  base, 
o  There  are  no  threatened  or  endangered  species  on  Castle  AFB. 


METHODOLOGY 
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During  the  course  of  this  project,  interviews  were  conducted  with 
base  personnel  (past  and  present)  familiar  with  past  waste  disposal 
practices;  file  searches  were  performed  for  past  hazardous  waste  acti¬ 
vities;  interviews  were  held  with  local,  state  and  Federal  agencies;  and 
field  and  helicopter  reconnaissance  inspections  were  conducted  at  past 
hazardous  waste  activity  sites.  Twenty-six  sites  were  identified  as 
potentially  containing  hazardous  contaminants  resulting  from  past  activ¬ 
ities  (Figure  1).  These  sites  have  been  assessed  using  a  Hazard  Assess¬ 
ment  Rating  Methodology  (HARM)  which  takes  into  account  factors  such  as 
site  characteristics,  waste  characteristics ,  potential  for  contaminant 
migration  and  waste  management  practices.  The  details  of  the  rating 
procedure  are  presented  in  Appendix  G  and  the  results  of  the  assessment 
are  given  in  Table  1  .  The  rating  system  is  designed  to  indicate  the 
relative  need  for  follow-on  action. 

FINDINGS  AND  CONCLUSIONS 

The  following  conclusions  have  been  developed  based  on  the  results 
of  the  project  team’s  field  inspection,  review  of  base  records  and 
files,  and  interviews  with  base  personnel. 

The  areas  determined  to  have  a  high  potential  for  environmental 
contamination  are  as  follows: 

o  Landfill  No.  1 

Chemical  Disposal  Pits  Nos.  1,  2,  and  3 
o  Fire  Protection  Training  Area  No.  1 
o  Landfill  No.  5 

Chemical  Disposal  Pits  Nos.  7,  8,  and  9 
o  Discharge  Area  No.  1 
o  Discharge  Area  No.  8 

Note:  Concentrations  of  TCE  have  been  detected  in  the  ground 

water  in  close  proximity  to  this  site.  It  is  suspected  that  the 
TCE  is  linked  to  the  disposal  practices  which  occurred  at  this 
site  and  hence  should  be  evaluated  in  conjunction  with  any 
further  studies  of  this  disposal  site. 
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TABLE  1 

PRIORITY  RANKING  OF  POTENTIAL  CONTAMINATION  SOURCES 


Rank 

Site  Name 

Date  of 
Operation 
or  Occurrence 

Overall 

Total 

Score 

1 

Landfill  No.  1 

1940-1950 

82 

Chemical  Disposal  Pits 

Nos. 

1 ,2, and 

3 

2 

Fire  Protection  Training 

Area 

No.  1 

1955-1975 

76 

2 

Landfill  No.  5 

1971-1977 

76 

Chemical  Disposal  Pits 

Nos. 

7, 8, and 

9 

4 

Discharge  Area  No.  1 

1 950' s-1 983 

72 

5 

D-scharge  Area  No.  8 

Pre  1973-1976 

71 

6 

Fuel  Spill  No.  1 

1977 

68 

7 

Discharge  Area  No.  4 

1950-1980 

66 

7 

Discharge  Area  No.  7 

Prior  to  1979 

66 

7 

Landfill  No.  4 

1957-1970 

66 

Chemical  Disposal  Pit  Nos. 

5  and  6 

10 

Chemical  Disposal  Pit  No 

.  4 

1950's 

64 

10 

Discharge  Area  No.  2 

1 970 ' s-1 983 

64 

10 

Discharge  Area  No.  3 

1950-1983 

64 

10 

Discharge  Area  No.  5 

1 950 1 s-1 982 

64 

10 

Fuel  Spill  No.  4 

Early  1960's 

64 

15 

PCB  Spill  Nos.  1,2,3 

1980-1983 

62 

16 

Discharge  Area  No.  6 

1 960 ' s-1 977 

59 

17 

Fire  Protection  Training 

Area 

No.  3 

1976-present 

54 

18 

Fuel  Spill  Nos.  2  and  3 

1 950 ' s-1 977 

50 

18 

Landfill  No.  2 

1951-1953 

50 

18 

Fire  Protection  Training 

Area 

No.  2 

1962-1967 

50 

21 

Landfill  No.  3 

1954-1956 

48 

22 

PCB  Spill  No.  6 

1982 

7 

22 

PCB  Spill  No.  4 

1970-1980 

7 

24 

PCB  Spill  No.  8 

1982 

6 

24 

PCB  Spill  No.  5 

1979-1982 

6 

26 

PCB  Spill  No.  7 

1980 

5 

SITES  OF  POTENTIAL  ENVIRONMENTAL  CONTAMINATION 
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ES  ENGINEERING -SCIENCE 


NOTE:  LOCATIONS  OF  CHEMICAL  PITS  HAVE  BEEN  APPROXIMATED 
SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS  _ 


o  Fuel  Spill  No.  1 


The  areas  determined  to  have  a  moderate  potential  for  environmental 
contamination  are  as  follows: 

o  Discharge  Area  No.  4 
o  Discharge  Area  No.  7 
o  Landfill  No.  4 

Chemical  Disposal  Pit  Nos.  5  and  6 
o  Chemical  Disposal  Pit  No.  4 
o  Discharge  Area  No.  2 
o  Discharge  Area  No.  3 
o  Discharge  Area  No.  5 
o  Fuel  Spill  No.  4 
o  PCB  Spill  Nos.  1,  2,  and  3 

The  areas  determined  to  have  a  low  potential  for  enviromental 
contamination  are  as  follows: 

o  Discharge  Area  No.  6 
o  Fire  Protection  Training  Area  No.  2 
o  Fire  Protection  Training  Area  No.  3 
o  Landfill  No.  2 
o  Landfill  No.  3 
o  Fuel  Spill  No.  2  and  3 
o  PCB  Spill  No.  4 

o  PCB  Spill  No.  5 

o  PCB  Spill  No.  6 

o  PCB  Spill  No.  7 

o  PCB  Spill  No.  8 

RECOMMENDATIONS 

Recommended  guidelines  for  future  land  use  restrictions  at  the 
twenty-six  sites  identified  in  Table  1  are  presented  in  Section  6.  The 


detailed  recommendations  developed  for  further  assessment  of  environ¬ 
mental  areas  of  concern  at  Castle  AFB  are  also  presented  in  Chapter  6. 
These  recommendations  are  summarized  as  follows: 


i 


i 


a 


I 


i 


< 

•j 


TCE  Contaminant  Plume 


Discharge  Area  No,  8 


Landfill  No.  1 
Chemical  Disposal  Pit 
Nos .  1 ,  2 ,  3  and  4 

Discharge  Area  No.  1 


Two  phase  investigation  to  determine 
pathway  of  TCE  migration  from  shallow 
unconfined  aquifer  to  the  drinking 
water  wells.  The  investigation  should 
entail  the  following  tasks: 

Phase  A 

o  Confirm  well  construction  of  base 
water  supply  wells  with  downhole 
color  TV  camera.  Locate  any  casing 
cracks. 

o  Conduct  downhole  geophysical  survey 
including  fluid,  conductivity  log, 
differential  temperature  log,  flow¬ 
meter  log  and  caliper  log. 
o  Seal  any  identified  cracks  by  pres¬ 
surized  grouting. 

Phase  B 

Conduct  Phase  B  if  Phase  A  reveals  no 
casing  cracks  exist. 

o  Conduct  natural  gamma  ray  log, 
density  log  and  neutron  log  of  base 
drinking  water  wells, 
o  Conduct  interaquifer  pump  test  to 
determine  if  permeable  zones  between 
the  aquifers  are  allowing  contami¬ 
nation  to  migrate. 

Conduct  geophysical  survey  of  area. 
Install  shallow  wells  to  determine  the 
presence  of  TCE  contamination  in  the 
general  area.  The  number  of  monitor¬ 
ing  wells  will  depend  upon  the  results 
of  the  TCE  contaminant  plume  investi¬ 
gation.  Collect  three  sediment 

samples  in  the  ditch  south  of  Building 
1550  and  analyze  for  TCE. 

Conduct  geophysical  survey  of  area. 
Install  three  upgradient  wells,  four 
downgradient  wells  and  two  lysimeters. 

Wells  and  lysimeters  should  be  sampled 
for  parameters  in  Table  6.2,  List  A. 
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Fire  Protection  Training 
Area  No.  1 


Landfill  No.  5 
Chemical  Disposal  Pit 
Nos.  7,  8  and  9 


Landfill  No.  4 
Chemical  Disposal  Pit 
Nos.  5  and  6 


PCB  Spill  Nos.  1,  2,  3, 


Fuel  Spills  Nos.  1,  2,  3 
and  4 


Discharge  Areas 

Discharge  Area  No.  2 


Conduct  geophysical  survey  of  area. 
Install  one  upgradient  and  two  down- 
gradient  wells,  and  two  downgradient 
lysimeters.  Water  samples  should  be 
analyzed  for  parameters  in  Table  6.2, 
List  B. 

Conduct  geophysical  survey  of  area. 
Install  one  upgradient  and  four  down- 
gradient  wells,  and  two  downgradient 
lysimeters.  Water  samples  should  be 
analyzed  for  parameters  in  Table  6.2, 
List  A. 

Conduct  geophysical  survey  of  area. 
Install  one  upgradient  and  four  down- 
gradient  wells.  Well  samples  should 
be  analyzed  for  parameters  in  Table 
6.2,  List  A. 

Collect  three  soil  samples  in  area 
where  spills  occurred  to  confirm 
contaminated  materials  have  been 
removed. 

Install  four  shallow  wells,  down- 
gradient  from  the  general  area  of  the 
fuel  spills.  Two  wells  should  pene¬ 
trate  any  hardpan  found  in  the  area 
and  the  remaining  two  wells  should 
extend  to  the  upper  surface  of  the 
hardpan.  The  wells  should  be  analyzed 
for  TOC,  oil  and  grease,  total  organic 
halogen  and  benzene. 


Remove  visually  contaminated  soils. 
Modify  disposal  procedures  to  elimi¬ 
nate  overland  discharge. 


Discharge  Area  No.  3  Collect  two  soil  samples  from  drainage 

ditch  behind  discharge  area  and 
analyze  for  parameters  in  Table  6.2, 
List  A. 


Discharge  Area  No.  4 


Collect  two  surface  soil  samples  and 
analyze  for  TCE. 


Discharge  Area  No.  5 


Collect  three  sediment  samples  from 
the  drainage  ditch  receiving  the 
release  from  this  discharge  area.  The 
samples  should  be  analyzed  for  the 
parameters  in  Table  6.2,  List  A. 

Discharge  Area  No.  7  Collect  two  surface  soil  samples  in 

area  and  conduct  a  chlorinated  hydro¬ 
carbon  and  organo-phosphate  pesticide 
scan  on  these  samples. 
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SECTION  1 


INTRODUCTION 

! 

BACKGROUND 

The  United  States  Air  Force,  due  to  its  primary  mission,  has  long 
been  engaged  in  a  wide  variety  of  operations  dealing  with  toxic  and 
!  hazardous  materials.  Federal,  state,  and  local  governments  have  devel- 

j  oped  strict  regulations  to  require  that  disposers  identify  the  locations 

and  contents  of  disposal  sites  and  take  action  to  eliminate  the  hazards 
1  in  an  environmentally  responsible  manner.  The  primary  Federal  legisla- 

I  tion  governing  disposal  of  hazardous  waste  is  the  Resource  Conservation 

and  Recovery  Act  (RCRA)  of  1976,  as  amended.  Under  Section  6003  of  the 
Act,  Federal  agencies  are  directed  to  assist  the  Environmental  Protec- 
•  tion  Agency  (EPA)  and  under  Section  3012  state  agencies  are  required  to 

|  inventory  past  disposal  sites  and  make  the  information  available  to  the 

'  requesting  agencies.  To  assure  compliance  with  these  hazardous  waste 

regulations.  Department  of  Defense  (DOD)  developed  the  Installation 
’  Restoration  Program  (IRP).  The  current  DOD  IRP  policy  is  contained  in 

I  Defense  Environmental  Quality  Program  Policy  Memorandum  (DEQPPM)  81-5, 

dated  11  December  1981  and  implemented  by  Air  Force  message  dated  21 
January  1982.  DEQPPM  81-5  reissued  and  amplified  all  previous  direc¬ 
tives  and  memoranda  on  the  Installation  Restoration  Program.  DOD  policy 
|  is  to  identify  and  fully  evaluate  suspected  problems  associated  with 

past  hazardous  contamination,  and  to  control  hazards  to  health  and 
welfare  that  resulted  from  these  past  operations.  The  IRP  will  be  the 
basis  for  response  actions  on  Air  Force  installations  under  the  provi- 
|  sions  of  the  Comprehensive  Environmental  Response,  Compensation,  and 

Liability  Act  (CERCLA)  of  1980,  as  clarified  by  Executive  Order  12316. 

» 
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PURPOSE  AND  SCOPE  OF  THE  ASSESSMENT 


The  Installation  Restoration  Program  has  been  developed  as  a  four- 
phased  program  as  follows: 


Phase  I 
Phase  II 
Phase  III 
Phase  IV 


-  Initial  Assessment/Records  Search 

-  Confirmation  and  Quantification 

-  Technology  Base  Development 

-  Operations/Remedial  Actions 


Engineering-Science  (ES)  has  been  retained  by  the  United  States  Air 
Force  to  conduct  the  Phase  I  Records  Search  at  Castle  Air  Force  Base 
with  funds  provided  by  the  Strategic  Air  Command.  This  report  contains 
a  summary  and  an  evaluation  of  the  information  collected  during  Phase  I 
of  the  IRP  and  recommendations  for  follow-on  actions. 

The  goal  of  the  first  phase  of  the  program  was  to  identify  the 
potential  for  environmental  contamination  from  past  waste  disposal 
practices  at  Castle  AFB,  and  to  assess  the  potential  for  contaminant 
migration.  The  activities  that  were  performed  in  the  Phase  I  study 
included  the  following: 

-  Review  of  site  records 

-  Interviews  with  personnel  familiar  with  past  generation  and 
disposal  activities 

-  Inventory  of  wastes 

-  Determination  of  estimated  quantities  and  locations  of  current 
and  past  hazardous  waste  treatment,  storage,  and  disposal 

-  Definition  of  the  environmental  setting  at  the  base 

-  Review  of  past  disposal  practices  and  methods 

-  Conduct  field  and  aerial  inspections 

Gather  pertinent  information  from  Federal,  state  and  local 
agencies 

-  Assess  potential  for  contaminant  migration 

-  Develop  conclusion  and  recommendations  for  follow-on  action 
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ES  performed  the  on-site  portion  of  the  records  search  during  July 
1983.  The  following  team  of  professionals  was  involved: 

-  C.  M.  Mangan,  Environmental  Engineer  and  Project  Manager,  MSCE, 
15  years  professional  experience. 

-  M.  I.  Spiegel,  Environmental  Scientist,  BS  Environmental 
Science,  6  years  of  professional  experience. 

-  Y.  Nordhav,  Geologist,  M.  S.  Geology,  6  years  of  professional 
experience. 

D.  Duprey,  Environmental  Engineer,  BSCE,  2  years  professional 
experience. 

More  detailed  information  on  these  individuals  is  presented  in 
Appendix  A. 

METHODOLOGY 

The  methodology  utilized  in  the  Castle  AFB  Records  Search  began 
with  a  review  of  past  and  present  industrial  operations  conducted  at  the 
base.  Information  was  obtained  from  available  records  such  as  shop 
files  and  real  property  files,  as  well  as  interviews  with  past  and  pre¬ 
sent  base  employees  from  the  various  operating  areas.  Those  interviewed 
included  current  and  past  personnel  associated  with  the  Civil  Engineer¬ 
ing  Squadron,  Bioenvironmental  Engineering  Services,  Equipment  Mainten¬ 
ance  Squadron,  Field  Maintenance  Squadron,  Munition  Maintenance  Squad¬ 
ron,  Fuels  Management  Branch  and  tenant  organizations  on  the  base.  A 
listing  of  Air  Force  interviewees  by  position  and  approximate  period  of 
service  is  presented  in  Appendix  B. 

Concurrent  with  the  base  interviews,  the  applicable  Federal,  state 
and  local  agencies  were  contacted  for  pertinent  base  related  environ¬ 
mental  data.  The  ten  agencies  contacted  and  interviewed  are  listed 
in  Appendix  B. 

The  next  step  in  the  activity  review  was  to  determine  the  past 
management  practices  regarding  the  use,  storage,  treatment,  and  disposal 
of  hazardous  materials  from  the  various  operations  on  the  base.  Includ¬ 
ed  in  this  part  of  the  activities  review  was  the  identification  of  all 


known  past  disposal  sites  and  other  possible  sources  of  contamination 
such  as  spill  areas. 


A  general  ground  tour  and  a  helicopter  overflight  of  the  identified 
sites  were  then  made  by  the  ES  Project  Team  to  gather  site-specific 
information  including:  (1)  visual  evidence  of  environmental  stress;  (2) 
the  presence  of  nearby  drainage  ditches  or  surface  water  bodies;  and  (3) 
visual  inspection  of  these  water  bodies  for  any  obvious  signs  of  con¬ 
tamination  or  leachate  migration. 

A  decision  was  then  made,  based  on  all  of  the  above  information, 
whether  a  potential  exists  for  hazardous  material  contamination  at  any 
of  the  identified  sites  using  the  Decision  Tree  shown  in  Figure  1.1.  If 
no  potential  existed,  the  site  was  deleted  from  further  consideration. 
For  those  sites  where  a  potential  for  contamination  was  identified,  a 
determination  of  the  potential  for  migration  of  the  contamination  was 
made  by  considering  site-specific  conditions.  If  there  were  no  further 
environmental  concerns,  then  the  site  was  deleted.  If  the  potential  for 
contaminant  migration  was  considered  significant,  then  the  site  was 
evaluated  and  prioritized  using  the  Hazard  Assessment  Rating  Methodology 
(HARM).  A  discussion  of  the  HARM  system  is  presented  in  Appendix  G. 
The  sites,  which  were  evaluated  using  the  HARM  procedures,  were  also 
reviewed  with  regard  to  future  land  use  restrictions. 
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PHASE  I  INSTALLATION  RESTORATION  PROGRAM 

DECISION  TREE 
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INSTALLATION  DESCRIPTION 

LOCATION,  SIZE  AND  BOUNDARIES 

Castle  AFB  is  located  in  the  upper  northwest  half  of  Merced  County, 
which  is  in  the  geographic  center  of  the  State  of  California  (Figures 
2.1  and  2.2).  The  county  spans  the  San  Joaquin  Valley  from  the  crest  of 
the  Diablo  Mountains  on  the  west  to  the  foothills  of  the  Sierra  Nevada 
Mountain  Range  on  the  east.  The  land  on  which  the  base  is  located  is 
relatively  flat,  sloping  from  approximately  a  195'  elevation  at  the 
north  boundary  to  about  165'  elevation  at  the  southwest  boundary.  The 
area  surrounding  Castle  AFB  is  predominantly  flat  land  with  the  excep¬ 
tion  of  a  hilly  area  to  the  northeast  along  the  Merced  River.  The  base 
is  adjacent  to  the  City  of  Atwater  and  approximately  five  miles  north¬ 
west  of  the  City  of  Merced. 

Castle  AFB  presently  contains  2,777  acres  comprised  of  runways  and 
airfield  operations,  industrial  areas,  housing,  recreational  facilities 
and  several  non-contiguous  parcels  of  land  located  in  the  immediate 
vicinity  of  the  base  (Figure  2.3).  The  non-continguous  areas  include 
two  housing  annexes  south  of  the  base  totaling  206  acres,  an  ILS  middle 
marker  and  outer  marker  located  southeast  of  the  base  each  of  which  are 
less  than  one  acre. 

BASE  HISTORY 

Castle  AFB  was  initially  established  as  an  Army  air  base  in 
September  1941.  In  December  1941,  the  first  aircraft  arrived  and  flight 
training  programs  were  initiated.  The  base  reached  its  peak  in  aircrew 
training  in  mid-1944  when  as  many  as  454  flying  cadets  graduated  with 
each  class.  Between  1941  and  1945  more  than  8,000  air  cadets  received 


their  basic  phase  of  flight  training  at  Castle  AFB.  In  1945,  all  flying 
personnel  and  aircraft  were  transferred. 


FIGURE  2.1 
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AREA  LOCATION 


FIGURE  2.2 


RCIAL  HIGHWAY  MAP 


SITE  PLAN 


FICURE  2.3 
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CASTLE  AEB  INSTALLATION 


In  February  1946,  the  59th  Weather  Reconnaissance  Squadron  (WRS) 
arrived  on  Castle  and  started  weather  operations  with  B-29,  B-17  and 

C-54  aircraft.  The  Strategic  Air  Command  assumed  responsibility  of  the 
field  in  April  1946,  and  the  93rd  Bombardment  Group  was  assigned  to  the 
base  in  June;  however,  the  group  remained  a  "paper”  unit  until  early 
1947,  when  B-29s  were  assigned  to  the  group.  In  July,  SAC  activated  the 
93rd  Bombardment  Wing  at  Castle  AFB.  In  January  1948,  SAC  redesignated 
the  installation  with  its  current  name,  Castle  Air  Force  Base. 

The  93rd  Bombardment  Wing  received  B-50's  in  June  1949.  In  1954, 
B-47's  were  assigned  to  the  Wing  and  in  1955  the  B-52's  first  arrived  at 
Castle  AFB.  Shortly  after  the  B-52's  arrived,  the  Wing  started  training 
B-52  crews  for  SAC. 

The  mission  was  again  modified  in  May  1957  with  the  arrival  of  the 
KC-1 35  stratotanker  and  subsequent  increase  in  the  training  program  to 
include  tanker  crews. 

ORGANIZATION  AND  MISSION 

The  primary  mission  of  the  93rd  Bombardment  Wing  is  the  development 
and  maintenance  of  a  combat-ready  force  capable  of  conducting  long-range 
bombardment  operations.  Additionally  the  93rd  trains  all  B-52  strato- 
fortress  (G  and  H  Series)  and  KC-1 35  stratotanker  combat  crews  for  SAC. 
The  Wing  is  also  responsible  for  operating  Castle  AFB  and  supporting  the 
various  tenant  units  at  the  base. 

The  tenant  organizations  at  Castle  AFB  are  listed  below.  Descrip¬ 
tions  of  the  major  base  tenant  organizations  and  their  missions  are 
presented  in  Appendix  C. 

84th  Fighter  Interceptor  Squadron 
318th  Fighter  Interceptor  Squadron,  Det.  2 
SAC  Management  Engineering  Team 
2035th  Communications  Squadron 
Det.  1 ,  4200  Test  and  Evaluation  Squadron 
Det.  412,  Air  Force  Audit  Agency 
Field  Training  Det.  514 
Det.  2,  9th  Weather  Squadron 
Det.  1,  323  Flying  Training  Wing 
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ENVIRONMENTAL  SETTING 


The  environmental  setting  of  Castle  Air  Force  Base  described  in 
this  chapter  focuses  on  those  features  that  may  influence  or  be  influ¬ 
enced  by  the  migration  of  hazardous  contaminants.  since  1977,  Castle 
AFB  has  conducted  an  extensive  sampling  program  on  the  soils,  surface 
waters  and  ground  waters  to  identify  the  chemical  constituents  in  the 
shallow  ground  water.  As  a  result,  a  site-specific  data  base  is  avail¬ 
able  for  description  of  the  base  environment  both  in  terms  of  surface 
and  subsurface  conditions. 


METEOROLOGY 

Temperature  and  precipitation  data  are  presented  in  Table  3.1  for 
the  Merced  area.  The  summarized  data  indicate  an  average  annual  pre¬ 
cipitation  of  12.23  inches.  The  computed  annual  evaporation  rate  at 
Merced  is  53  inches  annually.  The  computed  net  precipitation  is  minus 
41  inches.  The  one-year  24-hour  rainfall  is  1.25  inches  (NOAA  1968). 

About  90  percent  of  the  rainfall  occurs  from  November  to  April. 
During  the  past  eight  years,  California  has  experienced  some  wide 
fluctuations  in  precipitation,  with  very  low  and  very  high  amounts. 
Figure  3.1  presents  a  histogram  of  fluctuations  in  total  annual  rainfall 
from  1975  to  1982. 

GEOGRAPHY 

Castle  AFB  is  located  in  the  San  Joaquin  Valley  which,  together 
with  Sacramento  Valley  to  the  north,  constitutes  the  Great  Central 
Valley  of  California.  The  Great  Valley  extends  northwesterly  from 
Bakersfield  in  the  south  to  Red  Bluff  in  the  north;  it  is  about  60  miles 
across,  and  is  bordered  to  the  east  by  the  Sierra  Nevada  Mountain 
foothills  and  to  the  west  by  the  Coast  Ranges.  The  San  Joaquin  River 
drains  the  San  Joaquin  Valley  flowing  northerly  to  the  Sacramento-San 


CASTLE  AFB  CLIMATIC  CONDITIONS 


ATION  IN  INCHES 


FIGURE  3.1 


CASTLE  AFB 

FLUCTUATIONS 
IN  YEARLY  PRECIPITATIONS 
YEARS  1975-1982 


CALENDAR  YEARS 


SOURCE:  CALIFORNIA  DEPARTMENT  OF  WATER  RESOURCES  STATION  NO.  72481 
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Joaquin  Delta  for  eventual  discharge  through  San  Francisco  Bay  into  the 
Pacific  Ocean  (see  Figure  3.2  for  location  of  physiographic  provinces 
surrounding  Castle  AFB). 

The  San  Joaquin  Valley  is  one  of  the  largest  agricultural  areas  in 
California,  providing  agricultural  products  to  California  and  all  of  the 
United  States.  The  major  crops  grown  in  Merced  County  around  the  base 
are  grain,  rice,  cotton,  grapes,  almonds,  figs,  peaches,  sweet  potatoes, 
and  tomatoes.  Cultivation  of  the  diverse  range  of  agricultural  products 
has  been  made  possible  by  extensive  and  intensive  irrigation. 

TOPOGRAPHY 

Elevations  at  the  Central  Valley  bottom,  west  of  Castle  AFB  are  at 
approximately  90  feet  above  the  National  Geodetic  Vertical  Datum  of  1929 
(NGVD).  The  topography  is  gently  rising  from  west  to  east  into  the 
foothills  of  the  Sierra  Nevada  Mountains  and  reaches  elevations  up  to 
13,000  feet  at  the  surface-water  drainage  divide.  The  base  has  a 
relatively  flat  terrain.  Elevations  at  the  base  range  from  about  195 
feet  NGVD  along  the  northeastern  boundary  to  about  1 65  feet  NGVD  along 
the  southwestern  boundary. 

DRAINAGE 

All  surface  runoff  on  the  base  is  collected  within  the  storm  drain¬ 
age  system.  This  system,  consisting  of  open  and  enclosed  channels,  con¬ 
veys  all  the  runoff  to  the  southeastern  corner  of  the  base.  At  this 
point  two  open  channels  meet  and  the  runoff  is  contained  behind  a  con¬ 
crete  wall.  This  wall  acts  as  a  barrier  to  flows,  and  only  during  heavy 
rains  is  water  discharged  off  the  base.  At  all  other  times,  water  is 
ponded  for  evaporation  and  infiltration  into  the  ground.  During  times 
of  discharge,  the  runoff  is  culver ted  under  Santa  Fe  Drive,  the  Santa  Fe 
Railroad  tracks,  and  the  Livingston  Canal.  Under  normal  conditions, 
runoff  from  rainfall  events  discharges  to  Canal  Creek,  but  during 
extreme  storms  partial  discharge  occurs  to  Livingston  Canal.  Flows  in 
Canal  Creek  discharge  to  Black  Rascal  Creek,  a  tributary  to  Bear  Creek; 
flows  in  the  Livingston  irrigation  canal  eventually  discharge  to  the 
Merced  River.  Figure  3.3  depicts  the  regional  watershed.  This  figure 
shows  the  location  of  major  creeks  receiving  runoff  from  the  base.  The 
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ENGINEER  ING  -  SCIENCE 


:  0.3.  GEOLOGICAL  SURVEY  16  MINUTE  QUADRANGLE.  ATWATER 


Livingston  Canal  is  operated  by  the  Merced  Irrigation  District.  It 
provides  irrigation  water  for  agriculture  in  the  areas  south  and  north¬ 


west  of  the  installation.  The  sides  of  the  canal  are  lined  with  con¬ 
crete  in  some  places,  for  erosion  control;  however,  the  bottom  is  not 
lined.  The  canal  therefore  serves  as  recharge  to  the  surrounding  area 
(Larimer  1983).  Seasonal  water  level  fluctuations  in  the  canal  are 
minimal;  flows  in  the  winter  are  mainly  from  precipitation  runoff  and  in 
the  summer  from  irrigation  returns. 

The  100-year  flood  plain  has  not  been  delineated  by  the  U.S. 
Department  of  Housing  and  Urban  Development  (HUD  1979)  at  Castle  AFB. 
However,  areas  adjacent  to  the  base  have  been  mapped  and  are  within  the 
100-year  flood  plain  (zone  C:  minimal  flooding  12  inches  or  less);  part 
of  the  base  may  be  within  this  same  zone  designation.  Figure  3.4  shows 
the  100-year  flood  zone  adjacent  to  Castle  AFB.  There  are  no  identified 
wetlands  areas  on  the  base  (Sibilsky,  1983). 

SURFACE  SOILS 

The  U.S.  Department  of  Agriculture,  Soil  Conservation  Service  (SCS 
1950)  has  identified  and  mapped  the  soils  in  the  Merced  area;  however, 
no  detailed  mapping  was  conducted  for  Castle  AFB  proper.  The  regional 
mapping  has  identified  the  base  to  be  underlain  by  the  Delhi-Atwater 
Soil  Association.  Most  of  the  soils  mapped  adjacent  to  the  base  belong 
to  the  "Atwater  loamy  sand,  deep  over  hardpan,  0  to  3  percent  slopes." 
The  Atwater  r  i.ls  are  formed  from  sandy,  granitic,  alluvium,  and  depos¬ 
ited  either  by  wind  or  water.  The  soils  are  characterized  by  a  coarse- 
textured  surface  soil,  generally  sand  or  loamy  sand,  a  deep  profile,  and 
a  pale-brown  subsoil.  In  some  places  the  subsoil  consists  of  lenses  of 
heavy  sandy  loam  or  sandy  clay  loam  at  depths  of  2  to  4  feet.  The  most 
striking  characteristic  of  this  soil  group  is  the  presence  of  an  iron- 
silica  cemented  hardpan  at  depths  of  3-1/1  to  5  feet.  The  Atwater 
surface  soils  are  generally  well-drained  (SCS  i  95‘  ) . 


There  is  one  soil  type  in  the  Atwater  Soil  Association  bordering 
Castle  AFB  which  does  not  contain  hardpan  at  depth,  the  "Atwater  loamy 
sand,  0  to  3  percent  slope"  (Burnham,  1983).  The  location  of  this  soil 


SOURCE:  HUD.  1979 


is  included  on  Figure  3.5,  and  its  possible  extension  onto  the  southern¬ 
most  portion  of  the  base  is  inferred. 

A  large  number  of  shallow  soil  boring  logs  are  available  from 
Castle  AFB,  Civil  Engineering.  The  borings  were  completed  during  foun¬ 
dation  studies  for  structures  on  the  base.  The  boring  depths  range  from 
a  few  feet  to  30  feet,  with  an  average  depth  of  about  12  feet.  The  logs 
indicate  that  the  base  is  generally  underlain  by  several  feet  of  sand, 
silty  sand,  and  sandy  silt,  with  a  decrease  in  grain  size  with  depth. 
In  places  these  materials  are  abruptly  underlain  by  iron-silica  cemented 
hardpan  varying  in  thickness  from  one  to  more  than  five  feet.  when 
identified,  the  hardpan  is  generally  found  less  than  five  feet  from  the 
ground  surface.  Figure  3.6  shows  a  cross-sectional  view  from  the  south¬ 
west  to  northeast  of  selective  soil  borings.  The  figure  reveals  that 
the  hardpan  is  extremely  variable  within  short  distances.  This  could  be 
due  to  faulty  soil/hardpan  recognition,  too  shallow  borings,  or  the 
absence  of  hardpan.  However,  it  is  not  uncommon  to  find  discontinuous 
strata  of  hardpan  in  the  area.  As  mentioned  above,  the  Atwater  loamy 
sand,  0  to  3  percent  slope,  which  is  not  underlain  by  hardpan,  may 
extend  on  the  installation  along  the  southern  border.  Hardpan  may  also 
be  discontinuous  through  fracturing  or  through  penetration  in  connection 
with  construction  and  placement  of  buildings  or  underground  utilities. 


GEOLOGY 

The  geology  of  the  San  Joaquin  Valley  has  been  described  by 
Dickinson  and  Rich  (1972),  Ernst  (1970),  Jennings  (1966),  and  Page 
(1973),  among  others.  Information  developed  by  these  authors  as  well  as 
conversations  with  the  U.S.G.S.  staff  form  the  basis  for  the  following 
description  of  the  geologic  regime  near  Castle  AFB. 

Geologic  History 

The  base  is  underlain  at  depth  by  the  Great  Valley  Sequence.  The 
Great  Valley  Sequence  consists  of  thousands  of  feet  of  sediments  accumu¬ 
lated  in  a  "trough"  created  over  100  million  years  ago  when  the  Sierra 
Nevada  Mountains  to  the  east  were  forming.  The  newly  exposed  Sierra 
Nevada  was  a  source  of  sediments  to  the  Great  Valley  area,  which  at  that 
time  was  below  sea  level  and  constituted  the  continental  shelf.  About 


GEOLOGIC  CROSS-SECTION  LOCATIONS 


FIGURE  3.5 


SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS 
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SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS  NOTE:  FOR  LOCATION  OF  CROSS-SECTION,  SEE  FIGURE  3.6 


40  million  years  ago,  the  Coast  Mountain  Ranges  along  the  Great  Valley's 
western  margin  were  formed,  and  the  Great  Valley  became  a  closed  basin 
receiving  sediments  from  its  eastern  and  western  boundaries.  Within  the 
last  couple  of  million  years,  alluvial  fans  were  developed  along  the 
valley  margins.  The  eastern  alluvial  fans  were  developed  by  streams  and 
rivers  carrying  primarily  granitic  type  fines,  sands,  and  gravels  down 
toward  the  Valley  floor.  Various  climatic  conditions  and  stream  mor¬ 
phology  resulted  in  sediments  being  deposited  ranging  in  grain  size  from 
clays  to  cobbles,  interfingering  both  laterally  and  vertically. 
Stratigraphy 

Rocks  outcropping  in  the  Merced  area  include  basement  complexes  of 
pre-Tertiary  age,  consolidated  rocks  of  Eocene,  Miocene,  and  Pliocene 
age,  and  unconsolidated  deposits  of  Pliocene,  Pleistocene,  and  Holocene 
(recent)  age.  The  base  is  underlain  by  older  alluvium  and  continental 
unconsolidated  deposits  and  consolidated  rocks  at  depth.  Figure  3.7 
shows  the  geologic  units  at  the  base  and  vicinity.  As  indicated,  the 
older  alluvium  extends  throughout  the  base,  bordered  along  the  north¬ 
western  section  by  continental  deposits.  A  geologic  fence  diagram  on 
Figure  3.8  shows  the  regional  subsurface  conditions  in  part  of  the  San 
Joaquin  Valley,  delineating  the  different  geologic  units  overlying  the 
basement  rocks.  Table  3.2  lists  the  lithology  and  water-bearing  char¬ 
acteristics  of  both  the  unconsolidated  deposits  and  consolidated  rocks. 
The  important  geologic  unit  to  notice  is  the  lacustrine  and  marsh 
deposits  of  Pleistocene  age.  This  deposit,  consisting  mainly  of  blue 
clays,  is  prevalent  in  the  San  Joaquin  Valley  and  acts  as  a  confining 
bed  for  ground  water  occurring  under  confined  conditions.  The  deposits 
are  also  known  as  the  Corcoran  or  "E"  clays  (Page  1973).  On  Figure  3.8, 
the  approximate  location  of  the  base  is  indicated,  and  it  can  be  seen 
that  the  Corcoran  clay  deposit  is  not  underlying  the  base.  In  fact,  it 
"pinches  out"  southwest  of  Atwater.  Downgradient  from  the  base  the 
confined  aquifer  under  the  Corcoran  clay  is  used  for  water  supply.  The 
installation  and  the  adjacent  areas  being  located  along  the  margins  of 
the  Corcoran  clay  could  be,  in  part,  the  recharge  area  for  the  under¬ 
lying  water-bearing  deposits  (Bertaldi,  1983).  Additional  field  data  is 
necessary  to  document  this  situation. 
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LOCATION  OF  CROSS-SECTION  SEE  FIGURE  3.6 


FENCE  DIAGRAM  OF  GENERALIZED  GEOLOGIC  UNITS 


SOURCE:  PAGE  (1973) 


TABLE  3.2 

STRATIGRAPHY  OF  UNCONSOLIDATED  DEPOSITS  NEAR  CASTLE  AFB,  CALIFORNIA 


System 

and  Series  Geologic  Unit 


Lithology 


Rang*  of 

Thickness  Water-Bearing  Characteristics 

(feet) 


Unconsolidated  Deposits 


QUATERNARY 


Holocene 

flood-basin  deposits 

Silt,  clay,  and  fine  sand,  bluish-gray 
brown,  and  reddish-brown. 

100 

Low  hydraulic  conductivities  and 
Low  yields  to  wells. 

Younger  alluvium 

Gravel,  sand,  and  fine  sand,  some  silt 
and  exay,  little  or  no  hard  pan  j 
yellow,  yellowish-brown ,  brown. 

100 

Moderate  to  high  hydraulic  con¬ 
ductivities,  where  saturated 
yields  moderate  quantities  to 
wells  »  Onconf ined . 

Pleistocene 

&  Holocene? 

Older  alluvium 

Sraval ,  sand,  lilt,  and  clay,  aoaa 
haidpaai  brown  F  reddish-brown ,  gray, 
brownian -(fray,  white,  blue,  a  black. 

400-700 

Hoderate  to  high  hydraulic  con¬ 
ductivities,  /la ids  to  walls  re- 
portad  aa  high  aa  44  5  0  gpa 
(gallons  par  ainuta)>  avarage 
yiald  to  large  walla  1900  gpa. 
Onconf lnad  and  confined. 

Pleistocene 

Lacustrine  and 
ear  ah  depoaits 

Silt,  ail  try  clay,  and  clay,  fray  and 
bloa.  (Aa  Corcoran  clay.) 

100 

Confining  bad,  vary  low  hydrau- 
lie  conductivities . 

TERTIARY  AMD 

QUATERNARY? 

Plioc.n.  t 
Pleistocene? 

ConUMoui  deposits 

Gravel,  aand,  allt,  and  clay*  brown, 
yellow,  gray.  blue,  and  black. 

Consolidate!  Rock a 

450—700 

Hodarata  to  high  hydraulic  con¬ 
ductivities!  yield  to  walla  aa 
large  aa  2100  gpa.  Confined  be¬ 
neath  lacustrine  and  aarsh 
deposit. . 

TERTIARY 

Miocene  & 
Pliocene 

Mahrten  formation 

Sandrtona ,  braccla  ,  conqlow.rata , 
tuff,  i  lira  ton. ,  and  claystoner 
brown ,  yellowish-brown,  grayish- 
brown,  plnkiab-brown,  pink,  blue, 
/.How,  green,  gray,  and  black. 

Large  aaounts  of  andasltlc  material 
occurs  in  bada. 

200-700 

Low  to  moderate  hydraulic  con¬ 
ductivities  •  Yield  to  wells  as 
high  as  2100  gpm. 

Miocene 

Valley  Springs 
forme tion 

lab,  sandy  slay,  and  lillcaous  sand 
and  graval  ganarally  in  slay  aa- 
triz,  tuff,  ail ta tons ,  and  clay- 
•  tonai  /allow,  yu  Howl  ah-  brown, 
rsddiah-brown ,  gray,  greenish- 
gray,  white,  pink,  graan,  and 
blua.  Rhyolitic  aatarial  oesura 
in  bada. 

900 

Probably  low  hydraulic  con¬ 
ductivities.  Quality  of  water 
ranges  from  fair  to  poor. 

Eocene 

lone  formation  and 
other  sedimentary 
rocks 

Congloaerata ,  sandstone ,  slay  and 
shale i  partly  aarinai  yallow,  rad, 
gray,  and  whi ta . 

800 

Probably  low  to  moderate  hydrau¬ 
lic  conduct! vi ties •  In  places 
reported  to  yield  saline  water. 

CRETACEOUS 

Marine  sandstone 
and  shale 

Sandstone  and  shale. 

9,500 

Unknown.  Reported  to  yield  saline 
water . 

PRE-TERTIARY 

Basement  complex 

Metaaorphis  and  ignaous  rocks. 

Fractures  and  joints  locally  yield 
small  quantities  of  water; 
othervlia  virtually  Impermeable. 

SOURCE:  Modified  fro*  Page  (1973). 
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Site-specific  subsurface  information  is  available  from  boring  logs 
prepared  during  installation  of  water  supply  wells  in  1939  and  test 
wells  installed  by  the  Air  Force  in  1981.  The  well  logs  for  the  water 
supply  wells  are  shown  on  Figure  3.9.  Installation  test  well  logs  are 
contained  in  Appendix  E  and  shown  graphically  later  in  Figure  3.11. 
These  boring  logs  demonstrate  the  varied  nature  of  the  alluvial  deposits 
with  respect  to  sorting  and  grain  size,  thickness,  and  lateral  extent, 
and  the  presence  of  hardpan  at  shallow  depths.  Generally,  a  red  clay 
layer  up  to  100  feet  thick  is  found  at  or  below  a  depth  of  100  feet. 
This  layer  may  also  be  a  confining  clay  creating  an  intermediate 
confined  aquifer  above  the  Corcoran  clays. 

There  are  no  known  active  or  inactive  faults  mapped  within  the 
Great  Valley  near  the  base  (Jennings  1975). 

HYDROLOGY 

Ground  water  occurrences  in  the  project  region  have  been  docu¬ 
mented,  among  others,  by  the  Department  of  Water  Resources  (DWR)  (1980), 
DWR  (1965),  Londquist  (1982),  and  Page  (1973  and  1977).  Additional 
information  has  been  obtained  through  interviews  with  scientists  and 
staff  at: 

o  U.S.  Geological  Survey 

o  California  Department  of  Health  Services 

o  California  Regional  Water  Quality  Control  Board,  Central  Valley 
Region,  Fresno  Section 

o  U.S.  Environmental  Protection  Agency 

o  Merced  Irrigation  District 

Regional  Ground  Water  Regime 

Castle  AFB  is  located  within  the  San  Joaquin  Basin  Hydrologic  Study 
Area  in  the  Merced  Sub-basin  (DWR  1980).  Ground  water  in  the  region 
occurs  in  four  different  aquifers: 

Perched  Water  Table 

In  areas  underlain  by  hardpan,  a  perched,  seasonal  water  table 
exists  with  limited  communication  with  the  underlying  permanent  water 
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table,  except  where  fractured,  broken,  or  discontinuous.  Additional 
field  data  is  necessary  to  document  this  information. 

Unconfined  Shallow  Aquifer  System 

Ground  water  under  unconfined  conditions  occurs  in  unconsolidated 
deposits  above  the  Corcoran  clay,  where  it  is  present,  or  possibly  above 
an  intermediate  confining  clay  zone.  Where  the  clays  are  absent,  the 
base  of  the  unconfined  aquifer  is  in  contact  with  the  top  of  the  Mehrten 
Formation,  a  consolidated  deposit  (Page  1973).  Since  the  confined  and 
unconfined  aquifers  blend  imperceptibly  into  one  essentially  unconfined 
aquifer  at  the  margins  of  the  valley,  the  actual  location  of  the  change 
from  confined  conditions  to  unconfined  conditions  is  difficult  to  locate 
(DWR  1960).  Recharge  to  the  unconfined  aquifer  occurs  by  deep  infiltra¬ 
tion  of  rainfall  (and  irrigation  waters),  by  percolation  from  streams 
and  irrigation  canals,  and/or  by  stream  underflow  at  the  margins  of  the 
valley;  the  latter  probably  being  the  major  recharge  source.  Regional 
unconfined  ground  water  movement  in  the  San  Joaquin  Valley  is  generally 
from  the  east  to  west  and  southwest  toward  the  valley  trough,  unless 
influenced  by  local  pumping.  Figure  3.10  shows  the  regional  ground- 
water  contours  and  the  direction  of  movement  toward  the  Merced  and  San 
Joaquin  Rivers . 

Intermediate  Confined  Aquifer  System 

Ground  water  under  confined  conditions  occurs  in  unconsolidated 
deposits  below  the  red,  intermediate  continuing  clay  or  the  Corcoran 
clay.  Recharge  to  the  confined  aquifers  is  from  percolation  along  the 
Valley  margins  from  the  unconfined  aquifers,  and  possibly  from  deep,  and 
extremely  slow  percolation  through  the  clays  (DWR  1960),  when  the 
hydraulic  head  of  the  confined  aquifer  is  below  that  of  the  unconfined 
aquifers.  Water  moving  through  the  red  clays  into  the  unconsolidated 
deposits  below  could  eventually  recharge  the  confined  aquifer  below  the 
Corcoran  clays.  Water  movement  within  the  confined  aquifer  is  probably 
to  the  west  and  southwest  toward  the  valley  trough  (Page  1973). 

Consolidated  Rock  Aquifer  System 

Confined  ground  water  is  contained  in  the  consolidated  rocks  in  the 
lone,  Valley  Springs,  and  Mehrten  Formations. 
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Introduction 

In  November  1981,  the  Air  Force  installed  eight  ground  water  moni¬ 


toring  wells  to  investigate  potential  ground  water  contamination  from 
past  disposal  practices.  The  locations  of  these  wells  are  shown  on 
Figure  3.11.  Elevations  and  ground-water  elevations  for  each  test  well 
are  listed  in  Table  3.3.  Also  shown  is  the  location  of  adjacent  private 
and  public  wells.  The  test  wells  were  installed  to  depths  of  95  to  100 
feet,  generally  terminating  in  a  red  clay  layer.  All  wells  were 
screened  in  the  bottom  10  feet,  intercepting  water-bearing  sand  or 
gravel  in  the  shallow  aquifer.  The  wells  were  grouted  a  minimum  of  20 
feet  from  the  ground  surface  (Large  1983)  (see  Appendix  E  for  well  logs 
on  the  test  wells).  Data  obtained  from  these  wells  have  been  used  to 
describe  the  local  shallow  ground  water  on  Castle  AFB. 

Perched  Water  Table 

Shallow  soil  boring  logs  and  well  logs  from  the  base  indicate  the 
depth  to  the  hardpan  as  varying  from  0  to  1 2  feet,  with  an  average  depth 
of  approximately  six  feet.  In  places  where  the  hardpan  exists,  a 
perched  water  table  is  likely  to  be  present.  The  perched  water  table  is 
recharged  from  precipitation  during  the  winter  months,  year-round  infil¬ 
tration  from  Canal  Creek/Livingston  Canal  along  the  south-southeastern 
border  of  the  installation,  and  from  irrigation  of  the  spray  field  at 
the  southern  end  of  the  base.  The  spray  field  consists  of  approximately 
20  acres  of  land  irrigated  with  an  average  of  0.5  million  gallons  per 
day  (mgd)  of  treated  wastewater  effluent  in  accordance  with  Order  79-47 
of  the  Regional  Water  Quality  Control  Board,  Central  Valley  Region.  On 
an  annual  basis,  the  20-acre  tree  farm  area  would  receive  a  total  of  503 
acre-feet  of  water;  20  acre-feet  from  precipitation  (about  12  inches  per 
year  on  20  acres)  and  573  acre-feet  from  wastewater  irrigation,  in 
addition  to  an  unknown  amount  of  infiltration  from  Canal  Creek/Living¬ 
ston  Canal.  Evaporation  occurs  at  a  rate  of  90  acre-feet  or  53  inches 
annually.  The  direction  of  movement  from  the  spray  field  for  this 
perched  water  table  is  probably  controlled  by  topography  and  the  Canal 
Creek/Livingston  Canal  recharge  boundaries.  It  could  therefore  move  in 
a  north-northwesterly  direction. 
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TABLE  3.3 

WATER  LEVELS  IN  TEST  WELLS 
CASTLE  AFB 
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It  is  possible  that  the  hardpan  underlying  the  tree  farm  in  partic¬ 
ular  and  the  base  in  general  is  discontinuous.  In  that  case,  the  irri¬ 
gation  water  would  permeate  to  the  unconfined  shallow  aquifer. 

Unconfined  Shallow  Aquifer  System 

Water  in  the  unconfined  aquifer  is  found  in  sandy  and  gravelly  de¬ 
posits  starting  at  depths  of  about  30  feet.  The  deposits  vary  in  thick¬ 
ness  but  consist  generally  of  sand  overlying  gravels,  in  total  thick¬ 
nesses  of  up  to  55  feet  (see  Appendix  E  for  well  logs  on  base  test  wells 
and  Figure  3.9  for  logs  on  Base  water  supply  wells).  The  deposits  of 
saturated  sands  and  gravels  may  be  interconnected. 

Based  on  water  level  measurements  by  the  Base  personnel  in  April 
1983,  the  unconfined  shallow  ground  water  direction  of  movement  is  to 
the  north-northwest  as  shown  on  Figure  3.12.  The  direction  appears  to 
be  influenced  by  the  Canal  Creek/Livingston  Canal  acting  as  a  recharge 
boundary  to  the  shallow  water-bearing  sands  and  gravels. 

Intermediate  Confined  Aquifer  System 

Below  the  shallow  unconfined  aquifer,  where  up  to  100  feet  of  red 
clay  has  been  identified  in  area  well  logs  (see  Appendix  E),  is  a  con¬ 
fined  aquifer,  termed  "intermediate"  by  Page  (1977).  A  cross  section 
through  the  base  on  Figure  3.7  shows  the  intermediate  confining  clay 
layer.  Water  in  this  aquifer  is  locally  confined,  but  the  static  water 
level  in  some  wells  in  the  area  is  below  the  elevation  of  the  shallow 
clay  bed.  Where  this  occurs,  the  intermediate  aquifer  becomes  uncon¬ 
fined  (Page  1977). 

Recharge  to  the  intermediate  confined  aquifer  is  from  ground  water 
inflow  from  the  east  and  from  downward  leakage  of  water  through  the 
intermediate  clay  bed,  and  probably  through  some  wells  (Page  1977). 

Installation  and  Area  Wells 


The  base  water  demand  is  satisfied  from  ten  on-base  wells.  The 
location  of  these  wells  is  shown  on  Figure  3.11.  Table  3.4  shows  the 
available  information  on  the  construction  details  for  these  wells.  The 
wells  do  not  have  gravel  packs,  and  only  Well  No.  2  has  data  identifying 
the  perforations  in  the  casing,  at  the  bottom  20  feet  of  the  well.  The 
wells  were  probably  installed  using  cable  tool  method  since  that  method 
was  most  used  during  the  times  they  were  installed.  Even  though  the 
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FIGURE  3.12 


SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS  NOTE:  ELEVATIONS  ARE  TO  USOS  NGVD  DATUM  OF  1920 


wells  are  not  gravel-packed,  the  annulus  surrounding  the  casing  would 
have  been  disturbed  during  well  installation,  and  could  constitute  a 
more  permeable  zone  than  the  surrounding  subsurface  material.  A  video¬ 
scan  was  recently  performed  on  Well  3  to  investigate  whether  the  casing 
was  faulty.  The  scan  did  not  detect  any  irregularities  in  the  casing. 

The  main  base  is  served  by  Wells  1,  2,  3,  and  4,  with  Wells  1  and  2 
being  the  primary  water-producing  wells.  Only  during  high  demands  is 
Well  4,  and  lastly  Well  3,  used.  Wells  5  and  6  are  located  in  the 
weapons  and  ammunitions  storage  area  and  are  low  capacity  wells.  Wells 
7,  8,  and  9  supply  water  to  the  base  housing  area  of  Castle  Gardens,  but 
are  tied  into  the  main  base  water  supply  system  to  serve  as  a  back-up 
supply.  Well  11  serves  a  toilet  facility  at  the  firing  range. 

Area  wells  consist  of  private  wells  for  domestic  use  and  public 
wells  from  Merced  Irrigation  District  (M.I.D.)  are  used  for  agricultural 
and  dewatering  purposes. 

Private  area  wells  are  identified  in  Figure  3.11,*  available  well 
construction  data  are  summarized  in  Table  3.5.  As  can  be  seen,  all  the 
private  wells  penetrate  into  the  shallow  unconfined  aquifer.  The  water 
level  in  private  wells  has  reportedly  varied  as  much  as  30  feet  due  to 
vicinity  dewatering  wells. 

The  M.I.D.  wells  located  on  Figure  3.11  are  penetrating  into  both 
the  shallow  ground  water  and  the  deeper- lying,  water-bearing  materials. 
Well  logs  for  these  wells  are  contained  in  Appendix  E.  By  heavy  pumping 
from  both  the  shallow  unconfined  aquifer  and  the  intermediate  confined 
aquifer,  the  M.I.D.  wells  in  the  vicinity  of  the  base  may  influence 
ground-water  flow  direction.  The  well  logs  for  the  deeper  wells  do  not 
identify  the  presence  of  Corcoran  clay,  which  has  a  diagnostic  blue  or 
green  color.  The  construction  details  and  water  levels  are  listed  in 
Table  3.6.  As  can  be  seen,  the  wells  in  the  deeper  aquifer  generally 
have  water  levels  below  those  of  the  shallow  wells,  indicating  that  the 
hydraulic  head  of  the  deeper  aquifer  is  below  the  hydraulic  head  of  the 
shallow  aquifer.  Therefore  a  potential  exists  for  vertical  downward 
movement  of  ground  water. 
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TABLE  3.5 

CONSTRUCTION  DETAILS  FOR  AREA  PRIVATE  WELLS 
(for  location  of  wells  see  Figure  3.11) 


Well 

Well  Depth 
(feet) 

Elevation 
(ft.  NGVD) 

Drilling  Method 

CMHP-1 

N.D. 

N.D. 

cable  tool 

CMHP-2 

60 

N.D. 

cable  tool 

CMHP-3 

140 

N.D. 

N.D. 

(51 -foot  cement  seal) 

Roberts/Stoltz 

85 

N.D. 

N.D. 

Magar 

103 

171.66 

N.D. 

Luthey 

114 

N.D. 

N.D. 

Sexauer 

100 

169.22 

N.D. 

Vaughn 

85 

N.D. 

N.D. 

Porath 

N.D. 

N.D. 

N.D. 

Fragulia 

N.D. 

N.D. 

N.D. 

M.I.D. 


Year  of 


Total 


Depth  to  Water 
(feet) 


WATER  QUALITY 
Ground  Water  Quality 

The  quality  of  ground  waters  at  the  base  has  been  monitored  by  sam¬ 
pling  of  water  supply  wells  as  well  as  by  test  wells  installed  on  the 
Installation  in  1981.  In  addition,  the  ground  water  quality  of  adjacent 
private  wells  has  been  monitored  since  1980. 

The  water  quality  parameters  for  which  monitoring  was  conducted 
consisted  of  volatile  halocarbons,  volatile  aromatics,  herbicides,  and 
selected  metals  (arsenic,  chromium,  lead,  and  mercury).  The  analytical 
tests  detected  concentrations  of  the  compounds  listed  below.  The 
respective  range  of  concentrations  detected  for  each  of  the  compounds  is 
listed  alongside  the  compound  name: 


Trichloroethylene  (TCE) 

ND  -  136 

ug/1 

Trans- 1 ,2-Dichloroethene 

ND  -  9.3 

ug/1 

Carbon  tetrachloride 

ND  -  0.4 

ug/1 

Chloroform 

ND  -  1  .1 

ug/1 

Dibromochlorome thane 

ND  -  1  .5 

ug/1 

Bromoform 

ND  -  2.6 

ug/1 

Bromodichlorome thane 

ND  -  0.4 

ug/1 

Methylene  chloride 

ND  -  0.5 

ug/1 

Arsenic 

<10  -  14 

ug/1 

ND  =  Not  Detected 

TCE  was  the  only  organic  compound  detected  in  significant  concentration 
and  therefore  additional  monitoring  for  TCE  was  conducted  on  the  base 
water  supply  wells.  The  analytical  results  for  the  TCE  analyses  are 
presented  in  Table  3.7.  As  indicated  above,  Well  Nos.  1,  2,  3,  and  4 
are  the  major  wells  used  for  water  supply  and  Well  Nos.  3  and  4  are  only 
used  during  periods  of  extreme  water  demand. 


Since  installation  of  test  wells  in  1981,  samples  have  been  col¬ 
lected  on  a  quarterly  basis.  The  analytical  TCE  results  are  presented 


TABLE  3.7 

TCE  LEVELS  IN  INSTALLATION  WATER  SUPPLY  WELLS 
(Parts  Per  Billion) 


Well  depth  (ft)  305 


10  Her  1978 
28  Mar  1978 
28  Jim  1978 
25  Fab  1980 
18  Mar  1980 

23  Oct  1980 
23  Oct  1980 

12  Jan  1981 
09  Jun  1981 

13  Jul  1981 

10  Aug  1981 
31  Aug  1981 
15  Sap  1981 
13  Oct  1981 
10  Stow  1981 


Trace 

Trace 

Trace 


23  Mow  1981 
07  Dec  1981 
14  Dec  1981 

19  Jan  1982 
08  Feb  1982 

17  Mar  1981 

13  Apr  1982 

18  May  1982 
09  Jim  1982 

20  Jul  1982 

14  3ep  1982 
13  Oct  1982 

17  (tow  1982 

12  Jan  1983 
09  Feb  1983 

22  Mar  1983 
04  Apr  1983 

18  May  1983 

13  Jun  1983 


290 

290 

120 

1  60 

260 

300 

300 

90 

3.3 

<1 .5 

3.6 

1.6 

<1.5 

4.7 

2.3 

<1.5 

<1.5 

4.1 

1.6 

<1  eO 

<1.0 

<1.0 

<1 .0 

<1 .0 

.7 

5.7 

<•5 

C.S 

<.5 

<.s 

<.s 

16.0 

7.0 

11.9 

6.6 

Trace 

Trace 

Trace 

Trace 

Trace 

30.5 

6.4 

<.5 

<.5 

<.5 

<.S 

16.1 

7.6 

HD 

HD 

9.9 

4.0 

ND 

HD 

46.4 

8.6 

HD 

ID 

Trace 

HD 

ND 

22.1 

7.6 

18.1 

5.2 

14.3 

6.7 

11.9 

5.1 

10.1 

3.8 

2.4 

5.4 

4.0 

7.8 

3.6 

12.4 

5.1 

ND 

ND 

ND 

ND 

ND 

7.3 

2.5 

1.3 

'4.1 

ND  ND 


(TO  ND  ND 


0.2  ND 


TABLE  3.8 

TCE  LEVELS  IN  INSTALLATION  TEST  WELLS 
(Parts  Per  Billion  (ppb) 


Well  Number 


12 

1  3 

14 

15 

16 

17 

18 

Well  depth  (ft) 

97 

90 

92 

82 

102 

100 

89 

Sampling  Date 

23  Nov  1981 

Trace 

21  .5 

28.0 

27.2 

58.7 

7.6 

2.4 

14  Dec  1981 

— 

18.9 

23.3 

18.7 

57.4 

7.9 

1  .6 

08  Feb  1982 

ND 

27.0 

49.0 

18.0 

120 

7.7 

3.0 

18  May  1982 

Trace 

22.0 

31  .0 

Inop. 

55 

5.8 

3.3 

18  Aug  1982 

ND 

18.3 

32.8 

Inop. 

36.7 

6.1 

4.1 

17  Nov  1982 

ND 

18.5 

17.4 

Inop. 

60 

7.7 

4.3 

09  Feb  1983 

ND 

28.9 

96.2 

16.6 

35.6 

13.0 

5.8 

18  May  1983 

ND 

33.9 

68.0 

18.5 

1  36.0 

19.4 

5.8 

ND  *  Not  detected. 

Inop.  *  Inoperative. 

—  =  No  data. 

*  -  No  information  available  on  Well  No.  19. 
Sources  Castle  AFB  Installation  Documents. 
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Off-Base  wells  have  been  sampled  by  the  Air  Force  and  the  State 
Department  of  Health  Services.  The  results  of  these  samplings  are  shown 
in  Table  3.9. 

Using  the  ground  water  quality  data  on  TCE  from  the  18  May  1983 
sampling  event  from  installed  test  wells,  and  plotting  those  data, 
nisoconcentration  contours  were  mapped.  Figure  3.13  shows  a  "plume" 
delineating  equal  concentrations  of  TCE  in  the  ground  water  over  a 
limited  area.  It  must  be  recognized  that  this  figure  was  prepared  based 
on  seven  data  points.  The  actual  configuration  of  the  TCE  isocon¬ 
centration  contours  may  differ  from  that  depicted  on  Figure  3.13.  In 
addition,  data  from  the  base  water  supply  wells  were  not  included  as 
these  wells  penetrate  into  the  intermediate  confined  aquifer. 

Inspection  of  Figure  3.13  shows  that  the  axis  of  the  "plume"  is  not 
parallel  with  the  ground  water  flow  direction.  A  possible  explanation 
could  be  a  localized  cone  of  depression  induced  by  pumpage  from  the  base 
wells  and  vicinity  M.I.D.  wells.  The  pumpage  plus  a  hydraulic  connec¬ 
tion  between  the  two  aquifers  via  well  annulus  areas  could  provide 
sufficient  inducement  of  ground  water  flow. 

Surface  Water  Quality 

There  are  no  natural  surface  water  bodies  on  the  base.  Drainage 
ditches  convey  runoff  to  the  southern  part  of  the  base  where  it  is  only 
discharged  to  Canal  Creek  during  major  storm  events. 

Surface  waters  are  sampled  at  the  base  runoff  discharge  point  as 
well  as  upstream  and  downstream  from  that  discharge  point  (see  Figure 
3.14).  The  two  off-base  locations  are  Livingston  Canal  at  the  inter¬ 
section  of  Fox  and  Bellevue  and  at  the  Avenue  Two  bridge  crossing  of 
Canal  Creek.  Parameters  sampled  quarterly  are  chemical  oxygen  demand 
(COD),  oil  and  grease,  lead,  and  surfactants.  Table  3.10  shows  the 
ranges  in  concentrations  from  samples  collected  during  1981  and  1982. 
Examination  of  the  surface  water  analytical  data  in  the  vicinity  of  the 
base  indicates  that  no  degradation  of  the  water  quality  has  occurred  as 
a  result  of  the  surface  runoff  from  the  base. 
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LEVELS  IN  PRIVATE  WELLS  ADJACENT  TO  CASTLE  AFB 
(Parts  Per  Billion) 


Mobile  Hone  Park 
e  APB  Installation  Docunents 


FIGURE  3.13 


CASTLE  AFB 


TCE  ISOCONCENTRATION  CONTOURS 

MAY  1983 


I'  y 

Y&f direction 

,  \\^WOF  FLOW. 


33.9 


LEGEND  **«  0 _ _ — u. 

1  8.5  TCE  CONCENTRATION,  ppb 
Tf  TRACE 
I  I  5-20  ppb  TCE 

HI  HI  20-50  ppb  TCE 


EHT53  >60  PPb  TCE 


HOUSING  AREA 


NOTE:  THE  ISOCONCENTRATION  CONTOURS  REPRESENT  THE  TCE  CONCENTRATIONS 
DETECTED  IN  THE  SHALLOW  UNCONFINED  AQUIFER 
SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS 
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TABLE  3.10 

SURFACE  WATER  QUALITY  SAMPLING  DATA 


Upstream  Stormdrain  Downstream 


February 

COD 

48  mg/L 

35  mg/L 

30  mg/L 

1981 

Oil  &  Grease 

< . 3  mg/L 

< . 3  mg/L 

< . 3  mg/L 

Lead 

No  Sample 

<50  ug/L 

<50  ug/L 

Surfactants 

0.2  mg/L 

0 . 3  mg/L 

0.8  mg/L 

May 

COD 

<10  mg/L 

50  mg/L 

< 1 0  mg/L 

1981 

Oil  &  Grease 

0.4  mg/L 

5  mg/L 

0.4  mg/L 

Lead 

<50  ug/L 

<50  ug/L 

No  Sample 

Surfactants 

< . 1  mg/L 

0.4  mg/L 

< . 1  mg/L 

August 

COD 

<10  mg/L 

27  mg/L 

1 0  mg/L 

1981 

Oil  &  Grease 

0.3  mg/L 

<.3  mg/L 

<.3  mg/L 

Lead 

<50  ug/L 

<50  ug/L 

<50  ug/L 

Surfactants 

< . 1  mg/L 

0 . 1  mg/L 

< . 1  mg/L 

November 

COD 

26  mg/L 

1 4  mg/L 

1  9  mg/L 

1981 

Oil  &  Grease 

0.4  mg/L 

0.4  mg/L 

2.6  mg/L 

Lead 

<50  ug/L 

<50  ug/L 

<50  ug/L 

Surfactants 

0 . 1  mg/L 

0 . 1  mg/L 

< . 1  mg/L 

December 

COD 

46  mg/L 

69  mg/L 

1982 

Oil  &  Grease 

4.5  mg/L 

1 .2  mg/L 

3.9  mg/L 

BIOTIC  COMMUNITIES 


The  natural  vegetation  of  the  Merced  area  consists  primarily  of 
salt-tolerant  plants,  since  the  soils  generally  contain  soluble  salts 
and  alkalis.  The  principal  grass  is  saltgrass  (Distichlis  spicata ) . 
Trees  such  as  the  white  oak,  Fremont  cottonwood,  Oregon  ash,  Boxelder, 
and  several  willows  are  found  along  surface  water  drainage  areas  (SCS 
1980) . 

The  California  Natural  Diversity  Base  reports  a  Northern  Hard  Pan 
Vernal  Pool  within  one  mile  of  the  base,  and  the  Monardella 
leucocephala,  on  the  California  Native  Plant  Society  List  1 ,  within  5 
miles  of  the  base. 

Wildlife  in  the  area  consists  almost  exclusively  of  jack  rabbits, 
rodents,  and  birds,  including  ducks  and  pheasants.  There  are  no  en¬ 
dangered  species  on  the  base  (California  Department  of  Fish  and  Game, 
1983) . 

ENVIRONMENTAL  SETTING  SUMMARY 

The  environmental  setting  data  for  Castle  AFB  indicate  the  follow¬ 
ing  data  are  important  when  evaluating  past  hazardous  waste  disposal 
practices. 

1.  The  mean  annual  precipitation  is  12.23  inches,-  the  net  precipi¬ 
tation  is  -41  inches  and  the  one-year  24-hour  rainfall  event  is 
1 .25  inches.  These  data  indicate  a  net  precipitation  deficiency 
and  very  low  potential  for  storms  to  create  surface  runoff. 
These  factors  are  important  in  limiting  natural  surface-water 
infiltration  which  might  promote  leachate  generation. 

2.  Man-made  infiltration  methods  (agricultural  irrigation)  operat¬ 
ing  on  and  near  the  base  increase  the  rate  of  infiltration 
thereby  potentially  increasing  the  rate  of  leachate  generation 
from  waste  sites  on  the  base. 

3.  Dewatering  and  irrigation  wells  used  in  conjunction  with  agri¬ 
cultural  processes  are  operating  near  the  base  which  may  impact 
the  ground-water  gradients  within  the  shallow  unconfined  aquifer 
on  base. 
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4.  The  soils  on  base  are  typically  sand,  silty  sand,  and  sandy  silt 
and  are  generally  well  drained.  A  hardpan  layer  generally  less 
than  five  feet  below  ground,  is  discontinuous  over  the  base  and 
may  restrict  the  vertical  movement  of  shallow  ground  water. 
Where  vertical  movement  is  restricted,  the  ground  water  forms 
perched  water  tables.  The  permanent  water  table  is  generally 
encountered  at  30  feet  below  ground  within  sand  and  gravel  zones 
comprising  the  shallow  unconfined  aquifer.  These  data  indicate 
a  moderately  deep  permanent  water  table  with  highly  permeable 
zones  underlying  the  base,  but  a  perched  water  table  above 
discontinuous  hardpan.  These  factors  are  important  in  the 
generation  of  leachate  and  in  the  determination  of  possible 
contaminant  flowpaths  away  from  a  waste  site. 

5.  Clay  zones  as  much  as  100  feet  thick  beneath  the  unconfined 

shallow  aquifer  may  restrict  the  vertical  movement  of  ground 

water.  This  fact  indicates  that  possible  contaminant  movement 
may  be  restricted  to  horizontal  movements  within  the  unconfined 
shallow  aquifer.  This  aquifer  is  extensively  used  off  base  as  a 
water  supply  source. 

6.  The  intermediate  confined  aquifer  lies  beneath  the  clay  zone  and 
is  used  as  a  water  supply  source  for  the  base. 

7.  The  lower  confined  aquifer  lies  beneath  additional  clay  zone^ 
and  is  a  primary  source  of  drinking  water  for  users  downgradient 
of  the  base. 

8.  The  base  and  vicinity  are  recharge  zo:.e.~-  for  the  unconfined 

shallow  aquifer  and  potential  recharge  areas  for  the  intermedi¬ 
ate  and  lower  confined  aquifers.  These  data  indicate  a  poten¬ 
tial  for  downward  movement  of  ground  water  and  possible 
contaminants . 

9.  The  ground-water  quality  of  the  unconfined  shallow  aquifer  and 

the  intermediate  confined  aquifer  have  been  impacted  by  TCE  both 

on  base  and  off  base.  These  data  document  ground-water  contami¬ 
nation,  but  the  source(s)  have  not  been  identified. 


Examination  of  the  surface  water  analytical  data  in  the  vicinity 
of  the  base  indicates  that  no  degradation  of  the  water  quality 
has  occurred  as  a  result  of  the  surface  runoff  from  the  base. 
There  are  no  threatened  or  endangered  species  on  Castle  AFB. 


SECTION  4 


FINDINGS 

To  assess  hazardous  waste  management  at  Castle  Air  Force  Base,  past 
activities  of  waste  generation  and  disposal  methods  were  reviewed.  This 
chapter  summarizes  the  hazardous  waste  generated  by  activity;  describes 
waste  disposal  methods;  identifies  the  disposal  sites  located  on  the 
base;  and  evaluates  the  potential  for  environmental  contamination. 


PAST  SHOP  AND  BASE  ACTIVITY  REVIEW 

To  identify  past  activities  that  resulted  in  generation  and  dis¬ 
posal  of  hazardous  waste,  a  review  was  conducted  of  current  and  past 
waste  generation  and  disposal  methods.  This  activity  consisted  of  a  re¬ 
view  of  files  and  records,  interviews  with  current  and  former  base 
employees,  and  site  inspections. 

The  source  of  most  hazardous  wastes  on  Castle  AFB  can  be  associated 
with  one  of  the  following  activities; 

o  Industrial  operations 
o  Fire  protection  training 
o  Pesticide  utilization 
o  Fuels  management 

The  following  discussion  addresses  only  those  wastes  generated  on 
Castle  AFB  which  are  either  hazardous  or  potentially  hazardous.  In  this 
discussion,  a  substance  is  defined  as  hazardous  by  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  of  1980 
(CERCLA),  or  the  California  Administrative  Code,  Title  22.  A  poten¬ 
tially  hazardous  waste  is  one  which  is  suspected  of  being  hazardous, 
although  insufficient  data  are  available  to  fully  characterize  the  waste 
material. 


INDUSTRIAL  OPERATIONS 

Industrial  operations  at  Castle  AFB  consist  primarily  of  aircraft 
and  vehicle  maintenance  and  repair  activities.  These  and  other  mission 
support  operations  generate  potentially  hazardous  materials  at  a  number 
of  industrial  shops.  The  Bioenvironmental  Engineering  (BEE)  Office 
provided  a  listing  of  industrial  shops  which  was  used  as  a  basis  for 
evaluating  past  waste  generation  and  hazardous  material  disposal  prac¬ 
tices.  The  BEE  individual  shop  files  were  also  examined  for  information 
on  hazardous  material  usage,  and  hazardous  waste  generation  and  disposal 
practices.  From  this  information,  a  master  list  of  industrial  shops  was 
prepared  showing  building  locations,  hazardous  materials  handlers, 
hazardous  waste  generators,  and  typical  treatment,  storage,  and  disposal 
methods.  The  list  appears  as  Appendix  D. 

Those  shops  which  were  determined  to  be  generators  of  hazardous 
wastes  and  pose  a  potential  for  ground-water  or  surface  water  contamina¬ 
tion  were  selected  for  further  investigation  and  evaluation.  During  the 
site  visit,  interviews  were  conducted  with  personnel  from  many  of  these 
industrial  shops,  including  the  shops  that  generate  the  largest  amounts 
of  hazardous  wastes.  Additional  shops  generating  lesser  amounts  of 
hazardous  wastes  were  contacted  by  telephone.  Shop  interviews  focused 
on  hazardous  waste  materials,  waste  quantities,  and  disposal  methods. 
Disposal  time  lines  were  prepared  for  each  major  hazardous  waste  from 
information  provided  by  shop  personnel  and  others  familiar  with  the 
shop's  operations  and  activities. 

Table  4.1  summarizes  the  information  obtained  from  the  detailed 
shop  review  including  information  on  present  and  past  shop  locations, 
identification  of  hazardous  wastes,  waste  quantities,  and  disposal 
methods.  Disposal  time  lines  are  also  shown  for  major  wastes.  Table 
4.1  does  not  include  the  shops  which  generate  insignificant  quantities 
of  hazardous  wastes. 

A  general  review  of  the  waste  disposal  practices  which  occurred  at 
Castle  AFB  is  discussed  below. 


During  the  early  period  of  the  base  operations  (1940's  through 
mid-1970's)  the  majority  of  the  waste  oils,  fuels  and  solvents  were 


reported  to  have  been  disposed  of  in  pits  throughout  the  base.  A  pit 
located  adjacent  to  the  first  fire  protection  training  area  ( FPTA  No. 
1)  had  been  used  from  the  1940's  through  the  mid-1970's  for  burning 
waste  oils,  fuels  and  solvents.  Other  pits  located  in  the  vicinity  of 
whichever  landfill  was  active  at  the  time,  received  oils  and  chemical 
wastes.  No  burning  was  conducted  at  any  of  the  landfill  pits.  Some  of 
the  chemical  wastes  were  reported  to  have  been  discharged  to  the  sani¬ 
tary  and  storm  sewers  or  allowed  to  runoff  on  to  surface  soils  directly 
adjacent  to  specific  maintenance  facilities.  During  the  latter  portion 
of  this  period  (early  to  mid-1970's)  some  contaminated  petroleum  wastes 
were  contracted  for  off-base  disposal. 

Mid-1970's  to  Present 

During  the  mid-1970's,  waste  oils  and  fuels  were  collected  by  the 
various  organizations  generating  these  wastes  and  contracts  were 
arranged  for  off-base  disposal  of  the  waste  petroleum  products.  Many  of 
the  solvents  and  other  chemical  wastes  were  either  combined  with  the 
waste  oils  and  fuels  or  discharged  to  the  sanitary,  industrial  or  storm 
sewer  systems.  Some  wastes  were  still  allowed  to  runoff  into  areas 
adjacent  to  the  specific  facilities.  Beginning  in  the  early  1980's 
contaminated  fuel  was  once  again  burned  during  fire  protection  training 
exercises.  Solvents  and  other  hazardous  chemicals  were  collected  at 
designated  storage  areas  and  contracts  for  disposal  were  occasionally 
arranged.  A  large  quantity  of  hazardous  waste  accumulated  over  a  two- 
year  period  is  presently  being  stored  in  an  area  designated  for  hazard¬ 
ous  waste  storage.  Arrangements  are  currently  underway  for  contracting 
the  removal  of  these  wastes. 

Waste  Discharge  Areas  (DA) 

Several  of  the  industrial  maintenance  facilities  at  Castle  AFB  were 
known  to  have  discharged  the  wastes  generated  at  the  facility  onto  the 
surface  soils  in  areas  immediately  adjacent  to  the  specific  facility. 
Eight  discharge  areas  were  identified  on  the  base.  These  areas  were 
depicted  on  Figure  4.1  and  discussed  in  the  following  paragraphs. 
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INDUSTRIAL  OPERATIONS  (Shops) 

Waste  Management 


CONFIRMED  TIME-FRAME  DATA  BY  SHOP  PERSONNEL 


CONFIRMED  TIME-FRAME  DATA  BY  SHOP  PERSONNEL 
ESTIMATED  TIME  FRAME  DATA  BY  SHOP  PERSONNEL 


DISCHARGE  AREAS 
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ES  ENGINEERING -SCIENCE 


Discharge  Area  No.  1  (DA-1 ) 

Discharge  Area  No.  1  is  located  in  a  low  lying  area  east  of  the  Jet 


Engine  Test  Cell  (Facility  953).  The  area  has  received  the  runoff  from 
the  test  stands  which  have  been  used  to  test  B-52  and  KC-135  engines. 
The  chemicals  which  have  runoff  into  the  discharge  area  include  JP-4, 
PD-680  and  soap.  It  has  been  estimated  that  a  total  of  1,500  gallons  of 
JP-4,  3,500  gallons  of  PD-680  and  5,500  gallons  of  soap  may  have  been 
discharged  into  the  area  since  1956.  A  very  defined  ditch  extends  from 
the  test  stand  into  the  discharge  area.  A  slight  degree  of  surface  dis¬ 
coloration  was  observed  at  the  time  of  this  study  within  the  low  lying 
discharge  area.  Presently  the  fuels  and  solvents  are  being  cleaned  off 
the  test  stand  with  absorbent  material  which  is  being  stored  for  dis¬ 
posal  in  55-gallon  drums. 

Discharge  Area  No.  2  (DA-2) 

Discharge  Area  No.  2  is  located  behind  Hardstand  No.  6  along  the 
flightline.  The  area  is  associated  with  the  non-powered  AGE  washrack. 
Soap,  solvents  and  oils  rinsed  from  the  washrack  were  contained  in  a 
captured  concrete  sump.  Since  its  construction  in  the  1960's,  whenever 
the  sump  would  accumulate  a  substantial  volume  of  liquids,  a  pump  would 
be  turned  on  to  dissipitate  the  wastes  over  the  surface  soils  behind  the 
washrack.  The  soils  in  the  area  are  void  of  vegetation  and  have  a 
distinct  oily  coloration.  The  area  is  sloped  toward  a  swale  which  runs 
into  the  surface  drainage  ditches  on  the  base.  Currently,  the  practice 
is  still  occurring  although  only  soaps  are  being  used  in  the  cleaning 
operation. 

Discharge  Area  No.  3  (DA-3) 

Discharge  Area  No.  3  is  located  directly  behind  the  civil  engi¬ 
neering  washrack  (Building  850).  The  area  receives  the  runoff  generated 
from  cleaning  the  equipment  used  by  the  Civil  Engineering  Squadron. 
Runoff  from  the  washrack  has  included  cleaning  solvents,  oils  and  pos¬ 
sibly  low  concentrations  of  herbicides  generated  from  rinsing  the  spray 
application  equipment.  The  runoff  from  the  washrack  flows  beneath  the 
base  boundary  fence  directly  into  a  drainage  ditch  running  parallel  to 
the  base  boundary  line.  The  washrack  has  likely  been  in  use  from  the 
early  1950's  to  the  present. 


Discharge  Area  No.  4  is  located  adjacent  to  the  liquid  oxygen  plant 
(LOX  plant,  Building  1316).  From  the  early  1950's  until  1980,  filters 
used  at  the  plant  were  routinely  cleaned  with  trichloroethylene  (TCE). 
The  spent  solvent  was  poured  onto  the  adjacent  soils  in  the  area.  It 
was  estimated  that  150  gallons  per  year  of  TCE  were  used  in  this  pro¬ 
cess.  Since  TCE  is  very  volatile,  it  is  suspected  that  most  of  the 
solvent  would  have  evaporated  before  it  could  percolate  into  the  soils. 
Since  1980,  the  LOX  plant  has  used  disposable  filters  and  hence  the 


cleaning  process  is  no  longer  performed. 

Discharge  Area  No.  5  (DA-5) 

Discharge  Area  No.  5  is  located  behind  (south)  of  the  main  aircraft 


washracks.  The  washrack  has  been  in  use  since  the  mid-1 950's.  Aircraft 


cleaning  agents  (soaps,  PD-680)  are  rinsed  into  a  drain  which  flows  into 
an  oil/water  separator.  The  oil/water  separator  was  designed  to  sepa¬ 
rate  the  solvents  and  oils  for  disposal  and  direct  the  contaminated 
water  to  the  sewage  treatment  plant.  In  the  past,  there  were  frequent 
occasions  when  the  drainage  from  the  washrack  had  been  diverted  from  the 
oil/water  separator  directly  into  a  nearby  surface  drainage  ditch  (Refer 
to  Appendix  I  Photographs).  Solvents  and  oils  separated  in  the 
oil/water  separator  have  been  pumped  into  an  elevated  storage  tank 
adjacent  to  the  washrack.  Water  separated  in  the  storage  tank  was  drawn 
off  the  bottom  of  the  tank  and  allowed  to  flow  into  the  drainage  ditch. 
Currently,  several  thousand  gallons  of  solvents  are  being  stored  in  the 
storage  tank  awaiting  proper  disposal.  There  have  been  reports  that 
other  shop  facilities  on  the  base  have  used  the  aircraft  washrack 
oil/water  separator  as  a  method  of  disposing  PD-680  and  other  solvents. 
This  implies  that  other  solvent  wastes  may  also  have  been  discharged  to 
storm  drainage  at  Discharge  Area  No.  5. 

Discharge  Area  No.  6  (DA-6) 

Discharge  Area  No.  6  consists  of  a  closed  evaporation  pond  which 
was  once  a  part  of  the  industrial  wastewater  treatment  plant.  The  old 
pond  is  located  in  the  southern  portion  of  the  base  near  the  sewage 
treatment  plants  (STP).  It  was  in  use  from  at  least  the  early  1960's 
until  1977  when  a  spray  irrigation  program  began.  The  pond  received 
industrial  wastes  collected  in  the  industrial  sewer  system.  These 
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wastes  consisted  primarily  of  water  contaminated  with  solvents  and  oils. 
Chemical  analyses  of  the  industrial  wastewater  tested  in  1973,  revealed 
high  concentrations  of  COD  (maximum  4350  mg/1)  and  surfactants  (maximum 
600  mg/1)  and  occasionally  high  concentrations  of  phenol  (maximum  87 
mg/1).  The  evaporation  pond  was  unlined  and  had  dimensions  2  feet  deep 
by  1.5  acres.  The  pond  was  closed  in  1977  and  at  that  time  was  par¬ 
tially  filled  with  soil  and  covered  with  grass.  No  clean-up  efforts 
were  undertaken  when  the  pond  was  closed.  The  State  of  California  did 
however  request  an  analysis  of  soil  samples  from  the  area  where  the  pond 
was  located.  Soil  samples  were  analyzed  from  a  soil  boring  which 
extended  to  a  depth  of  ten  feet.  The  analytical  data  are  presented  in 
Table  4.2.  The  State  indicated  in  a  transmittal  letter  to  the  base  that 
the  results  of  the  analyses  did  not  show  any  significant  concentrations 
of  contaminants . 

Discharge  Area  No.  7  (DA-7) 

Discharge  Area  No.  7  is  located  behind  the  Entomology  Shop  (Build¬ 
ing  908).  The  site  received  rinse  water  from  cleaning  pesticide  appli¬ 
cation  equipment  and  empty  cans  from  the  early  periods  of  base  operation 
through  1979.  In  1979,  the  base  constructed  a  pit  with  dimensions 
approximately  10'  x  10'  by  5'  deep.  The  pit  is  lined  with  a  membrane 
liner.  All  rinse  waters  are  currently  directed  to  this  pit  and  allowed 
to  evaporate. 

Discharge  Area  No.  8  (DA-8) 

Discharge  Area  No.  8  is  located  adjacent  to  a  drainage  ditch  south¬ 
east  of  Building  1550.  Prior  to  1976,  TCE  was  used  in  an  ultrasonic 
cleaner  located  in  Building  1550.  During  the  period  that  TCE  was  in  use 
(TCE  usage  was  confirmed  from  1973  to  1976  although  it  was  likely  used 
prior  to  1973),  an  overflow  line  from  the  cleaner  would  discharge  TCE  to 
a  ditch  behind  Building  1550.  Approximately  five  gallons  per  month  of 
TCE  was  reported  to  have  been  discharged  to  the  ditch  during  this 
period.  The  ditch  was  usually  dry  except  during  the  wetter  periods  of 
the  year. 

Fire  Protection  Training  Areas  ( FPTA) 


The  Fire  Department  has  operated  three  fire  protection  training 
areas  (FPTA)  since  the  activation  of  Castle  AFB.  The  following  list 


Source:  Castle  APB  records 


gives  specific  designations  for  these  areas  and  identifies  their  approx' 
imate  period  of  use.  Figure  4.2  depicts  their  location. 


Fire  Protection  Training  Areas 


Period  of  Operation 


FPTA  No.  1 
FPTA  No.  2 
FPTA  No.  3 


1955-1975 
1962-1967 
1 976-Present 


Fire  Protection  Training  Area  No.  1 

From  approximately  1955  until  1975,  the  fire  department  conducted 
fire  protection  training  exercises  within  a  one  acre  area  located  in  the 
eastern  sector  of  the  base  east  of  the  dog  kennels  (Fire  Protection 
Training  Area  No .  1 ) . 

From  1955  to  the  mid  1970’s,  combustible  waste  chemicals  were  ac¬ 
cumulated  in  a  shallow  two  foot  deep  unlined  pit  in  the  FPTA.  These 
chemicals  were  reported  to  have  included  waste  oils,  spent  solvents, 
waste  Avgas  and  jet  fuel.  Chemicals  were  accumulated  weekly  and  burned 
in  the  unlined  pit  on  Saturday  or  Sunday.  Other  chemicals  were  accumu¬ 
lated  in  55-gallon  drums  and  applied  to  a  separate  burn  area  which  was 
adjacent  to  the  burn  pit.  The  burn  area  did  not  have  a  liner  system  nor 
was  there  any  pre-application  of  water  to  prevent  the  percolation  of  the 
waste  chemicals  into  the  soil.  The  materials  were  applied  directly  to 
the  soil  and  ignited.  Toward  the  later  period  of  usage  in  the  1970’s,  a 
2,000-gallon  tank  was  installed  at  the  FPTA  to  accumulate  some  flammable 
chemicals.  Aerial  photos  from  1972  indicate  the  chemical  pit  was  still 
in  use.  No  provision  was  made  for  collecting  runoff  from  either  the  pit 
or  burn  area  after  a  training  exercise. 

Fire  Protection  Training  Area  No.  2 

From  1962  to  1967,  an  alternate  fire  protection  training  area  (No. 
2)  was  located  on  a  one  acre  area  located  in  the  northern  sector  of  the 
base  west  of  Taxiway  No.  11  (refer  to  Figure  4.7).  The  FPTA  was  used 
intermittently  for  training  civilian  firemen  from  nearby  county  and  city 
fire  departments  in  the  use  of  foam  extinguishers.  The  burn  area  was 
unlined  and  no  provision  was  made  for  collecting  runoff  from  the  train¬ 
ing  exercise. 


FIRE  PROTECTION  TRAINING  AREAS 


FIGURE  4.2 
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SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS 


A  new  fire  protection  training  area  was  constructed  and  put  into 
operation  in  1976  (FPTA  No.  3).  At  that  time,  the  use  of  FPTA  No.  1  was 
discontinued.  FPTA  No.  3  is  located  in  the  northwestern  sector  of  the 
base  north  of  Building  1312.  The  pit  is  approximately  300  feet  in  diam¬ 
eter  and  is  surrounded  by  a  two-foot  berm.  A  drain  has  been  installed 
in  the  center  of  the  FPTA  to  direct  the  runoff  to  a  nearby  underground 
oil/water  separator.  The  oil/water  separator  is  routinely  inspected  and 
pumped  on  an  as-needed  basis.  Discharge  from  the  oil/water  separator  is 
directed  to  an  underground  tile  field.  The  new  fire  protection  training 
area  is  operated  in  a  different  manner  than  FPTA  No.  1.  Only  contami¬ 
nated  jet  fuel  is  burned  and  the  burn  area  is  first  saturated  with  water 
before  the  fuel  is  applied. 

Pesticide  Utilization 

Pest  management  has  been  the  responsibility  of  the  host  Civil 
Engineering  Squadron  since  the  base  was  constructed.  Herbicide  appli¬ 
cation  responsibilities  were  transferred  from  Pavement  and  Grounds  to 
the  Entomology  Shop  in  1979.  The  pest  management  program  has  entailed 
routine  and  specific  job-order  chemical  applications.  Pesticides  pre¬ 
sently  on  hand  at  Castle  AFB  are  listed  in  Appendix  F,  Table  F.l. 

The  Entomology  Shop  has  been  located  in  Building  908  since  the 
early  period  of  base  operations.  Until  1979,  all  rinse  water  generated 
from  the  cleaning  of  pesticide  application  equipment  and  empty  contain¬ 
ers  was  discharged  adjacent  to  the  shop  area  (refer  to  discussion  on 
DA-7),  in  1979  the  base  constructed  a  membrane-lined  pit  to  contain  all 
rinse  water  and  allow  the  water  to  evaporate. 

Since  1979,  all  empty  pesticide  containers  have  been  rinsed, 
crushed  and  stored  in  55-gallon  drums  for  disposal  as  hazardous  wastes. 
Prior  to  1979,  the  cans  were  disposed  of  with  the  general  refuse. 

No  major  pesticide  spills  were  known  to  have  occurred  at  the 
Entomology  Shop  or  any  other  location  on  base. 

Fuels  Management 

The  fuels  management  system  at  Castle  AFB  consists  of  a  central 
bulk  fuel  storage  area  which  receives  aircraft  fuel  via  the  Southern 
Pacific  Pipeline.  Fuel  is  delivered  to  the  aircraft  either  by  tanker 
truck  or  more  often  by  the  hydrant  system  located  along  the  flightline 


area 


A  listing  of  the  locations  of  the  fuel  storage  tanks  and  their 
products,  capacities,  date  of  construction  and  type  of  tank  (i.e., 
underground  or  above  ground)  is  provided  in  Appendix  F,  Table  F.2. 
Fuels  stored  at  Castle  AFB  include  JP-4,  JP-7,  diesel,  Mogas,  Fuel  Oil 
No.  2  and  liquid  propane.  The  base  uses  approximately  10  million 
gallons  per  month  of  JP-4  fuel. 

The  fuel  offloading  facilities,  storage  tanks,  fuel  transfer  and 
hydrant  system  are  maintained  by  the  Civil  Engineering  Squadron's  Liquid 
Fuels  Maintenance  Shop.  The  systems  undergo  routine  inspection. 

The  fuel  storage  tanks  have  been  cleaned  on  an  as-needed  basis. 
From  the  early  years  of  the  base  operations  through  late  1960’s  fuel 
sludge  generated  from  tank  cleaning  was  either  burned  in  fire  training 
exercises  or  disposed  of  in  chemical  pits  adjacent  to  the  landfills. 
Starting  in  the  late  1960's  the  fuel  sludge  was  weathered  on  the  surface 
of  the  active  landfills.  During  the  early  1980's,  the  contaminated  fuel 
and  water  generated  from  the  cleaning  operation  was  taken  to  the 
oil/water  separator  located  at  the  sewage  treatment  plant.  Since  1983, 
contaminated  fuels  generated  from  the  cleaning  operations  have  been 
stored  in  the  contaminated  fuel  storage  tank  and  burned  during  fire 
training  exercises. 

Several  practices  were  also  used  for  disposing  of  the  fuel  filters 
generated  throughout  the  operational  history  of  the  base.  During  the 
early  1950's  when  Avgas  was  used  on  the  base;  straw  pack,  used  for 
filtering  the  fuel,  was  taken  to  the  active  landfills  for  disposal.  In 
the  late  1950's  the  fuel  system  was  modified  to  use  filters  which  were 
also  disposed  of  in  the  landfills.  Beginning  sometime  in  the  1960's, 
fuel  filters  were  weathered  in  a  metal  trough  prior  to  disposal  in  the 
landfills.  In  1983,  a  new  procedure  was  implemented.  The  filters  were 
placed  in  55-gallon  drums  and  stored  in  the  hazardous  waste  storage  area 
awaiting  contract  disposal. 

Fuel  Spills  (FS) 

Small  fuel  spills  have  occurred  in  several  areas  throughout  the 
base.  The  spills  are  primarily  attributed  to  fuel  transfer  and  aircraft 
refueling  operations.  They  typically  occurred  on  paved  areas  and  eva¬ 
porated  or  were  immediately  cleaned-up.  No  significant  environmental 
contamination  is  attributed  to  these  spills. 


There  have  been  several  larger  fuel  spills  which  have  occurred  at 
Castle  AFB  (Figure  4.3).  From  the  early  1950's  when  the  flightline 
hydrant  system  was  first  installed,  until  1977;  several  large  fuel 
spills  occurred  at  the  pumphouses  along  the  flightline.  These  spills 
were  attributed  to  a  design  problem  in  conjunction  with  operator  negli¬ 
gence.  It  was  reported  that  several  large  spills  occurred  at  each  of 
the  three  pumphouses  (Buildings  1401,  1402,  and  1403)  during  this 
period.  The  largest  of  these  spills  (Fuel  Spill  No.  1 )  occurred  in 
November  1977  at  Pumphouse  No.  3  (Building  1403).  It  was  estimated  that 
21,000  gallons  of  JP-4  were  spilled.  Approximately  1,000  gallons  were 
recovered.  The  remainder  of  the  fuels  was  washed  to  the  storm  drains 
which  discharged  to  the  drainage  ditches  on  base.  The  drainage  ditch 
was  dry  at  the  time  of  the  spill.  Therefore,  all  of  the  remaining  fuel 
either  evaporated  or  percolated  into  the  soil.  No  fuel  escaped  the  base 
boundaries . 

The  piping  in  the  pumphouses  was  redesigned  in  1977.  Since  that 
time  no  spills  have  occurred  at  these  areas. 

Another  spill  associated  with  the  hydrant  system  occurred  sometime 
during  the  1960's.  The  spill  was  attributed  to  a  break  in  the  fuel  line 
beneath  taxiway  No.  9  (Fuel  Spill  No.  4).  The  leak  was  detected  when 
the  ground  around  the  taxiway  was  observed  to  be  saturated  with  fuel. 
The  quantity  of  fuel  lost  is  unknown.  The  pipeline  was  repaired  immedi¬ 
ately  upon  discovery  of  the  leak. 

Other  large  fuel  spills  (1,000  to  5,000  gallons)  occurred  in  var¬ 
ious  maintenance  facilities  on  the  base.  Most  of  these  spills  were 
washed  into  the  storm  drains  which  discharged  to  the  drainage  ditches. 
The  fuel  would  then  be  trapped  in  the  ditch  and  either  allowed  to  eva¬ 
porate  or  percolate  into  the  soil. 

Hazardous  Haste  Storage  Areas  (HWS ) 


Severax  areas  around  Castle  AFB  have  been  designated  for  the  stor¬ 
age  of  hazardous  waste.  Many  of  the  hazardous  wastes  such  as  oils  and 
solvents  have  been  temporarily  stored  in  drums  and  bowsers  at  the  point 
of  generation.  When  a  sufficient  quantity  of  these  wastes  have  been 
accumulated,  they  have  been  transferred  to  the  bulk  hazardous  waste 
storage  areas  (Figure  4.4).  Table  4.3  identifies  these  storage  areas 
and  the  types  of  waste  stored  at  each  location. 
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SOURCE:  CASTLE  AFB  INSTALLATION  DOCUMENTS 
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TABLE  4.3 

HAZARDOUS  WASTE  STORAGE  AT  CASTLE  AFB 


Facility  Name  Facility  No. 


Description  of 
Storage  Facility 


HWS-1 


HWS-2 


HWS-3 


HWS-4 


HWS-5 


POL  Storage  Area 

Behind  Bldg.  65 

2-5,000  gal.  and 
1-10,000  gal.  U/G 
tanks 

OMS  Washrack 

Near  Bldg.  1521 

12,500  gal.  A/G 
tank 

AGE  Shop 

Near  Bldg.  1325 

1,000  gal.  U/G 
tank 

Contaminated 

Fuel  Storage 

Near  Facility 
1313 

5,000  gal  A/G 
tank 

Hazardous  Waste 
Drum  Storage 

Area 

Facility  1521 

Covered, 

posted  shed  with 
concrete  berm 

HWS-6 


DPDO  Storage 


Facility  1203 


Fenced/asphalt 
storage  yard 


Waste  Materials 
in  Storage 


Waste  fuels, 
oils  and  other 
petroleum 
products 

Waste  PD-680 
and  oil 

Waste  oil 


Contaminated 

Fuel 

Drums  of  waste 
oil,  solvents, 
stripper  and 
other  miscel¬ 
laneous  chemi¬ 
cals 

PCB  transform¬ 
ers  and  FCB 
contaminated 
soil  stored  in 
drums 


Underground 

Aboveground 
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Areas  of  Potential  PCB  Contamination 

Nine  sources  of  potential  PCB  contamination  were  identified  at 
Castle  AFB  (Figure  4.5).  The  DPDO  storage  yard  located  at  the  western 
corner  of  the  base  is  the  site  of  several  potential  spills  (PCB  Spill 
Nos.  1,  2  and  3)  from  out-of-service  transformers  in  storage.  Cleanup 
of  these  sites  has  been  initiated  but  it  is  not  known  whether  all  the 
contaminated  areas  resulting  from  the  spills  were  cleaned-up  at  the  time 
this  study  was  conducted.  A  small  PCB  spill  occurred  between  1979  and 
1981  from  a  transformer  located  by  Building  534  (PCB  Spill  No.  4),  the 
spill  was  cleaned  up  in  October  1982  and  the  contaminated  soils  were 
removed  to  the  DPDO  storage  yard.  Another  small  transformer  leak  was 
detected  by  Building  404  (PCB  Spill  No.  5).  The  contaminated  soils 
around  this  leak  were  also  excavated  and  stored  in  drums  at  the  DPDO 
storage  yard.  Another  PCB  spill  (1-15  gallons,  quantity  uncertain) 
occurred  at  Building  851  and  the  street  adjacent  to  the  building  (PCB 
Spill  No.  6).  The  spill  was  reported  to  have  been  cleaned  up  the  fol¬ 
lowing  day.  Building  1880  was  another  site  of  potential  PCB  contami¬ 
nation  (PCB  Spill  No.  7).  The  spill  was  reported  to  have  involved  less 
than  one  gallon  of  PCB  contaminated  oil  and  all  the  contamination  was 
promptly  cleaned-up.  PCB  Spill  No.  8  occurred  in  May  1982  at  Building 
360.  Reports  indicate  that  between  15  and  30  gallons  of  PCB  contami¬ 
nated  oil  (PCB  concentration  7  ppm)  spilled  in  the  area.  The  site  was 
cleaned  up  by  June  1982.  PCB  Spill  No.  9  involved  a  small  transformer 
leak  in  Building  1213  which  was  detected  May  1983.  The  leak  occurred  on 
a  concrete  floor  and  was  immediately  cleaned  up  the  day  after  it  was 
detected. 

DESCRIPTION  OF  PAST  ON-BASE  TREATMENT  AND  DISPOSAL  METHODS 

The  facilities  on  Castle  AFB  which  have  been  used  for  the  manage¬ 
ment  and  disposal  of  waste  can  be  categorized  as  follows: 

o  Landfills 

o  Chemical  Disposal  Pits 

o  Sewage  Treatment  Plant  and  Industrial  Waste  Treatment  Plant 
o  Storm  Sewers 
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Landfills 


Five  landfills,  used  for  the  disposal  of  refuse,  were  identified  at 
Castle  AFB,  Landfill  locations  have  been  identified  on  Figure  4.6  and  a 
summary  of  pertinent  information  concerning  each  landfill  has  been  pre¬ 
sented  in  Table  4.4. 

Landfill  No.  1 

Landfill  No.  1  is  located  in  the  southern  sector  of  the  base  in  an 
area  that  was  once  a  wastewater  effluent  evaporation  pond.  The  landfill 
is  approximately  30  acres  and  was  used  for  disposal  between  1940  and 
1950.  Wastes  were  placed  in  trenches  and  burned  daily.  The  disposal 
operation  was  discontinued  because  of  smoke  complaints  from  a  neigh¬ 
boring  rancher.  Only  a  small  quantity  of  waste  chemicals  and  petroleum 
products  are  suspected  of  being  disposed  of  directly  in  this  landfill. 
However  chemical  disposal  pits  were  also  located  within  the  boundary  of 
this  landfill  and  these  pits  are  discussed  in  a  separate  section  en¬ 
titled  chemical  disposal  pits. 

Landfill  No.  2 

Landfill  No.  2  is  located  just  east  of  Landfill  No.  1  .  The  site 
comprises  three  trenches  each  about  400  feet  long.  The  landfill 
received  primarily  general  refuse  and  only  small  quantities  of  waste 
chemicals  are  suspected  of  having  been  disposed  of  in  this  landfill. 

Landfill  No.  3 

Landfill  No.  3  is  one  of  the  smallest  landfills  at  Castle  AFB.  The 
site  encompasses  two  acres  located  on  the  northeast  portion  of  the  base. 
The  trenches  were  generally  eight  feet  deep  because  of  hardpan  under¬ 
lying  the  site.  This  landfill  was  eventually  abandoned  because  of  the 
shallow  trenches  and  drainage  swale  which  formed  the  western  boundary  of 
the  landfill.  The  landfill  is  suspected  of  receiving  small  quantities 
of  chemicals  over  its  life. 

Major  differential  settlement  has  occurred  over  the  surface  area 
which  will  trap  surface  runoff  _nd  increase  the  likelihood  of  leachate 
generation. 

Landfill  No.  4 

Landfill  No.  4  is  the  largest  landfill  at  the  base  (See  Figure 
4.7).  It  comprises  over  14  acres  and  was  used  from  1957  to  1970  to 
dispose  of  general  refuse.  Only  small  quantities  of  chemicals  are 
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suspected  of  being  disposed  of  in  this  landfill.  The  surface  of  this 
landfill  has  experienced  severe  differential  settlement  ranging  in  depth 
from  12  to  18  inches.  This  settlement  will  trap  surface  runoff  and  in¬ 
crease  the  likelihood  of  leachate  generation. 

Landfill  No.  5 

Landfill  No.  5  was  the  last  landfill  to  be  utilized  at  Castle  AFB 
(See  Figure  4.2).  The  landfill  received  general  refuse  and  at  least,  one 
trench  was  utilized  for  the  disposal  of  drums  of  chemicals.  The  land¬ 
fill  was  closed  in  1977  and  part  of  the  surface  area  has  been  used  as  a 
hardfill  area.  Other  portions  of  the  landfill  have  experienced  severe 
differential  settlement  as  described  previously  for  the  above  landfills. 
Chemical  Disposal  Pits  (DP) 

Nine  chemical  disposal  pits  were  used  for  the  disposal  of  bulk 
waste  chemicals  at  Castle  AFB.  The  chemical  disposal  pits  have  been 
identified  on  Figure  4.6.  The  chemical  disposal  pits  were  generally 
located  on  the  periphery  of  the  landfills  and  utilized  when  the  landfill 
was  being  operated.  The  following  is  the  approximate  period  of  opera¬ 
tion: 


Chemical 

Disposal 

Pit 

Location  to 
Nearest 
Landfill 

Period  of 
Operation 

No.  1,  2,  3 

No. 

1 

1940-1950 

No.  4 

No. 

2 

1951-1953 

No.  5,  6 

No. 

4 

1954-1970 

No.  7,  8,  9 

No. 

5 

1971-1977 

Chemical  Disposal  Pit  Nos. 

j. _ 2 1 

and  3 

Chemical  Disposal  Pit  Nos.  1,  2,  and  3  are  located  within  the  boun¬ 
dary  of  Landfill  No.  1.  Disposal  Pit  No.  1  was  used  to  bury  low-level 
radioactive  vacuum  tubes  in  the  1940's.  The  tubes  were  placed  in  a  pipe 
and  sealed  in  concrete.  Disposal  Pit  No.  2  received  sludge  from  a  small 
cadmium  plating  operation  and  cyanide  wastes  from  a  small  metal  parts 
heat  treatment  pot.  The  pot  was  described  as  18  inches  in  diameter  and 
24  inches  deep.  The  plating  operation  was  reported  to  exist  on  base 
from  the  mid  1940's  to  1960.  Disposal  Pit  No.  3  was  used  to  bury 
barrels  of  chemicals. 


isposal  Pit  Nos.  4,  5,  6,  7,  8,  and  9 

Most  of  the  chemical  disposal  pits  were  located  adjacent  to  roads 
so  that  a  bowsers  could  be  used  to  haul  chemicals  to  the  pits.  This  was 
true  of  Disposal  Pit  Nos.  4,  5,  6,  7,  8,  and  9.  These  pits  received 
waste  solvents,  oils  and  other  miscellaneous  chemicals.  It  was  reported 
that  Disposal  Pit  Nos.  7  and  8  received  mostly  waste  oils  and  sludge 
from  tetraethyl  lead  gasoline  storage  tanks. 

It  should  be  pointed  out  that  the  locations  for  Disposal  Pit  Nos. 
5,  6,  8,  and  9  are  approximate.  Disposal  Pits  No.  5  and  6  were  located 
on  the  inside  of  the  fire  break  road  adjacent  to  the  fence  and  the 
approximate  location  is  shown  on  Figure  4.7.  Disposal  Pits  No.  8  and  9 
are  equidistant  (about  200  feet)  from  the  only  electrical  manhole 
located  on  the  perimeter  road  (Figure  4.8).  A  portion  of  Disposal  Pit 
No.  8  is  still  visible  adjacent  to  the  road.  Oil  stained  soil  marks  the 
boundary  of  the  pit. 

Sewage  Treatment  Plant 

Castle  AFB  has  operated  a  sewage  treatment  plant  (STP)  from  the 
1940's  through  the  present.  The  plant  is  located  in  the  southwest 
portion  of  the  base.  The  treatment  system  has  incorporated  several 
different  processes  over  the  years.  The  treatment  facility  consists  of 
two  parallel  plants,  each  having  a  primary  clarifier,  trickling  filter 
and  a  final  clarifier.  During  the  1940's  and  early  1950's,  the  effluent 
from  the  treatment  plant  was  discharged  into  a  large  shallow  evaporation 
pond  which  was  located  in  the  vicinity  of  Landfill  No.  1.  From  the 
1950's  until  1977,  the  treated  sanitary  wastes  were  discharged  directly 
to  Canal  Creek.  During  the  early  1960's  separate  industrial  sewers  were 
installed.  The  industrial  waste  was  segregated  and  treated  in  a  system 
which  consisted  primarily  of  oil/water  separation.  The  effluent  from 
the  industrial  system  was  discharged  to  a  nearby  evaporation  pond  (Refer 
to  discussion  on  Discharge  Area  No.  6).  In  1977,  the  State  ordered  the 
evaporation  pond  closed  and  both  the  domestic  and  industrial  wastes  were 
comingled  in  an  aeration  pond  and  then  sprayed  onto  a  parcel  of  land 
located  in  the  southeast  corner  of  the  base.  The  area  undergoing  spray 
irrigation  was  formerly  used  as  a  base  landfill  (Landfill  No.  1).  The 
practice  of  spray  irrigation  of  the  wastewater  effluent  is  now  under 
review. 
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Storm  Drainage 

The  surface  drainage  system  at  Castle  AFB  comprises  storm  sewers 
which  discharge  to  well  defined  drainage  ditches.  The  major  drainage 
ditches  are  joined  in  the  southeast  corner  of  the  base  where  they  exit 
the  base  property.  Most  of  the  storm  waters  exiting  the  base  flow  into 
Canal  Creek.  (Refer  to  Chapter  3,  Drainage,  for  additional  informa¬ 
tion.) 

Since  the  initial  operations  began  at  Castle  AFB,  the  storm  sewers 
served  as  one  method  for  disposing  of  liquid  wastes.  Any  spills  which 
occurred  in  maintenance  areas  were  routinely  washed  down  the  storm 
sewers.  Fuel  spills  occurring  along  the  flightline  areas  were  rinsed 
directly  into  the  surface  drainage  system.  Many  of  the  washracks 
located  throughout  the  base  were  also  known  to  have  discharged  into  the 
surface  drainage  system.  It  is  therefore  likely  that  only  until 
recently,  the  storm  drainage  system  was  the  carrier  of  soaps,  solvents, 
fuels  and  oils.  Many  of  the  non-miscible  materials  (i.e.,  fuels  and 
oils)  were  retained  on-base  by  means  of  booms  and  other  containment 
measures.  The  miscible  compounds  would  however  have  been  discharged 
with  the  storm  water. 


EVALUATION  OF  PAST  DISPOSAL  ACTIVITIES  AND  FACILITIES 

The  review  of  past  operation  and  maintenance  functions  and  post 
waste  management  practices  at  Castle  AFB  has  resulted  in  the  identi¬ 
fication  of  sites  which  were  initially  considered  as  areas  of  concern 
with  regard  to  the  potential  for  contamination,  as  well  as  the  potential 
for  the  migration  of  contaminants.  These  sites  were  evaluated  using  the 
Decision  Tree  Methodology  referred  to  in  Figure  1.1.  Those  sites  which 
were  considered  as  not  having  a  potential  for  contamination  were  deleted 
from  further  consideration.  Those  sites  which  were  considered  as  having 
a  potential  for  the  occurrence  of  contamination  and  migration  of  con¬ 
taminants  were  further  evaluated  using  the  Hazard  Assessment  Rating 
Methodology  (HARM).  Table  4.5  identifies  the  decision  tree  logic  used 
for  each  of  the  areas  of  initial  concern.  Operational  procedures  at 
several  of  the  sites  studied  were  deemed  to  warrant  review  and  modi¬ 
fication  under  other  base  environmental  programs.  These  sites  were 
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Other  Environmental  Concerns  -  Includes  environments  I  problems  which  are  not  within  the  scope  of  this  study  (l.e.,  air  pollution, 
rcupat tonal  safety  requirements). 


identified  under  the  column  "Refer  to  Base  Environmental  Programs"  in 
Table  4.5. 


All  of  the  sites  identified  on  Table  4.5  were  evaluated  using  the 
Hazard  Assessment  Rating  Methodology.  The  HARM  process  takes  into 
account  characteristics  of  potential  receptors,  waste  characteristics, 
pathways  for  migration,  and  specific  characteristics  of  the  site  related 
to  waste  management  practices.  The  details  of  the  rating  procedures  are 
presented  in  Appendix  G.  Results  of  the  assessment  for  the  sites  are 
summarized  in  Table  4.6.  The  HARM  system  is  designed  to  indicate  the 
relative  need  for  follow-on  action.  The  information  presented  in  Table 
4.6  is  intended  for  assigning  priorities  for  further  evaluation  of  the 
Castle  AFB  disposal  areas  (Chapter  5,  Conclusions  and  Chapter  6, 
Recommendations).  The  rating  forms  for  the  individual  waste  disposal 
sites  at  Castle  AFB  are  presented  in  Appendix  H.  Photographs  of  some  of 
the  key  disposal  sites  are  included  in  Appendix  I. 

OVERVIEW  OF  TCE  GROUND-WATER  EVALUATION 

In  1978  as  a  result  of  a  directive  from  SAC  Headquarters,  samples 
were  taken  from  the  base  wells  and  analyzed  for  TCE.  Thereafter  samples 
were  taken  intermittently  and  within  the  last  two  years  on  a  monthly 
basis.  TCE  concentrations  generally  range  between  5  and  10  ppb  with  a 
maximum  value  of  46.4  ppb  reported  in  August  1981  (see  Table  3.6).  Well 
No.  3  has  on  a  number  of  occasions  reported  higher  TCE  amounts  than 
either  Well  No.  2  or  No.  4,  both  of  which  are  only  approximately  200 
feet  away.  The  variability  in  the  data  is  not  explainable  at  this  time. 

The  Air  Force  has  a  TCE  guideline  for  drinking  water  (endorsed  by 
the  National  Academy  of  Sciences)  of  270  ppb.  California  has  an  "action 
level"  of  5  ppb  while  EPA  has  not  as  yet  established  a  permissible  level 
of  TCE  in  drinking  water. 

In  1981,  seven  test  wells  approximately  100  feet  deep  were  placed 
into  the  unconfined  shallow  aquifer  to  locate  the  TCE  source.  Previous 
thinking  was  that  the  spray  irrigation  of  Landfill  No.  1  was  responsible 
for  the  TCE  showing  up  in  the  base  wells.  Sampling  data  has  indicated 
TCE  values  ranging  from  trace  to  136  ppb  (see  Table  3.8).  TCE  levels  in 
private  wells  adjacent  to  the  base  vary  from  trace  amounts  to  24  ppb 
(see  Table  3.9).  A  TCE  plume  reported  in  Figure  3.13  shows  contaminants 


TABLE  4.6 

SUMMARY  OF  HARM  SCORES  FOR  POTENTIAL  CONTAMINATION  SOURCES 


waste 

Waste 

Overall 

Recaptor 

Characteristics 

Pathways 

Management: 

Total 

k 

Rank 

Sits  Sana 

Subscore 

Sub score 

Subscore 

Factor 

Score 

in  the  unconfined  shallow  aquifer  moving  toward  the  base  boundary.  The 
axis  of  the  plume  indicates  that  the  source  of  the  TCE  may  originate 
from  Discharge  Area  No.  8.  Sufficient  information  is  not  available  to 
determine  the  extent  of  contamination  of  the  intermediate  confined 
aquifer  from  which  the  base  draws  its  drinking  water.  TCE  may  be  con¬ 
taminating  these  wells  by  the  following  mechanisms: 

o  Leakage  of  water  from  the  unconfined  aquifer  to  the  intermediate 
confined  aquifer  through  possible  permeable  zones  in  the  red 
clay. 

o  Leakage  of  water  into  perforations  and/or  into  the  well  annulus 
of  the  drinking  well. 

o  Localized  cone  of  depression  induced  by  pumping  of  base  wells 
thereby  drawing  water  down  from  the  unconfined  aquifer. 


During  the  Phase  I  study,  special  attention  was  paid  to  operations 
handling  and  disposing  of  TCE.  They  are  as  follows: 


Operation 

Location 

TCE  Amount 
(gals/month) 

Time 

Aircraft  Engine  Maintenance 

Bldg.  51 

— 

1945  - 

1960 

Liquid  Oxygen  Plant 

Bldg.  1314 

15 

1950  - 

1980 

Defensive  Fire  Control 

Bldg.  1335 

110 

1950's  - 

1975 

Jet  Engine  Intermediate 
Maintenance 

Bldg.  1260 

5 

1950's  - 

1976 

84  FIS  Maintenance  Facility 

Bldg.  1550 

5 

Prel 973  - 

1976 

Conversations  with  personnel  who  worked  in  the  aircraft  engine  mainten¬ 
ance  and  defense  fire  control  areas  remembered  TCE  being  removed  in 
drums  and  disposed  of  but  not  discharged  to  the  ground.  TCE  utilized  at 
the  liquid  oxygen  plant  was  discharged  to  the  ground  but  in  such  small 
quantities  that  most  probably  evaporated.  Considering  the  location  of 
the  liquid  oxygen  plant  and  ground  water  movement  at  the  base,  this 
source  could  not  account  for  the  current  ground  water  contamination. 
The  TCE  disposed  of  in  the  ditch  south  of  Building  1550  is  a  likely 
source  of  the  TCE  contamination.  Further  ground-water  monitoring  should 


be  conducted  to  confirm  the  contamination  source.  While  TCE  was  used  at 
the  base,  there  were  designated  fire  training  protection  areas,  chemical 
disposal  pits  and  landfill  trenches  which  received  waste  chemicals. 
Therefore,  it  is  reasonable  to  assume  that  some  TCE  was  disposed  in  any 
or  all  of  the  above  areas. 

SUMMARY 

The  following  is  a  summary  of  major  findings  associated  with  evalu¬ 
ating  TCE  usage,  handling,  disposal  practices,  and  ground-water  contami¬ 
nation: 

1  .  TCE  has  been  shown  to  have  contaminated  ground  water  in  the 
unconfined  shallow  aquifer.  The  contamination  area  of  150  acres 
is  both  on  and  off  the  base  (see  Figure  3.13).  TCE  values  range 
from  trace  amounts  to  136  ppb. 

2.  A  plume  of  TCE  in  the  unconfined  shallow  aquifer  has  been  iden¬ 
tified  (from  very  limited  data)  and  shown  to  be  moving  toward 
the  area  of  the  base's  drinking  water  wells  and  beyond  to  the 
base  boundary.  The  shape  of  the  plume  is  not  completely  under¬ 
stood,  i.e.,  the  plume  axis  is  not  parallel  to  the  general 
direction  of  ground  water  movement.  The  limited  data  available 
suggests  that  the  source  of  the  contamination  may  have  origi¬ 
nated  from  the  discharge  of  TCE  in  a  ditch  behind  Building  1550. 
However,  landfill  No.  1  could  be  an  alternative  source  due  to 
the  type  of  wastes  which  are  suspected  of  having  been  disposed 
in  the  area  and  the  excessive  amounts  of  water  being  sprayed 
over  the  landfill  which  could  be  contributing  to  the  migration 
of  contaminants. 

3.  TCE  has  been  shown  to  be  in  the  drinking  water  in  concentrations 
ranging  from  5  to  1 0  ppb  with  a  maximum  value  of  46.4  ppb. 
Sufficient  information  is  not  available  to  determine  the  extent 
of  contamination  of  the  intermediate  confined  aquifer  from  which 
the  base  draws  its  drinking  water.  TCE  may  be  contaminating 
these  wells  by  the  following  mechansisms: 


o  Leakage  of  water  from  the  unconfined  aquifer  to  the  inter¬ 
mediate  confined  aquifer  through  possible  permeable  zones  in 
the  red  clay. 

o  Leakage  of  water  into  perforations  and/or  into  the  well 
annulus  of  the  drinking  well. 

o  Localized  cone  of  depression  induced  by  pumping  of  base  wells 
thereby  drawing  water  down  from  the  unconfined  aquifer. 

4.  The  record  search  has  identified  five  major  TCE  users  in  the 
past.  Available  information  indicates  that  TCE  was  drummed  and 
hauled  to  disposal  areas  from  three  of  the  operations.  The 
fourth  —  the  liquid  oxygen  plant  discharged  small  quantities  of 
TCE  to  the  ground.  However,  the  discharge  area  is  hydraulically 
downgradient  of  the  cantonment  area  and  should  not  have  contri¬ 
buted  to  the  current  documented  problem.  The  fifth  involved  the 
direct  discharge  of  TCE  into  the  surface  drainage  system  on  the 
base.  This  area  is  located  directly  upgradient  of  the  contami¬ 
nated  plume  and  hence  is  a  likely  source  of  the  contamination. 


SECTION  5 
CONCLUSIONS 

The  goal  of  the  IRP  Phase  I  study  is  to  identify  sites  where  there 
is  the  potential  for  environmental  contamination  resulting  from  past 
waste  disposal  practices  and  to  assess  the  probability  of  contaminant 
migration  from  these  sites.  The  conclusions  given  below  are  based  on 
the  assessment  of  the  information  collected  from  the  project  team's 
field  inspection,  review  of  records  and  files,  review  of  the  environmen¬ 
tal  setting,  and  interviews  with  base  personnel,  past  employees  and 
state  and  local  government  employees.  Table  5.1  contains  a  list  of  the 
potential  contamination  sources  identified  at  Castle  AFB  and  a  summary 
of  HARM  scores  for  those  sites. 

LANDFILL  NO.  1  AND  CHEMICAL  DISPOSAL  PIT  NOS.  1,  2,  AND  3 

Landfill  No.  1  and  Chemical  Disposal  Pits  No.  1  ,  2,  and  3  are  all 
located  in  the  same  general  area  and  were  active  during  the  same  period 
(1940  to  1950).  The  site  has  a  high  potential  for  environmental  contam¬ 
ination.  The  landfill  received  general  refuse  which  was  burned  in 
trenches  on  a  daily  basis.  Only  small  amounts  of  waste  chemicals  and 
petroleum  are  suspected  of  being  disposed  of  directly  in  the  landfill. 
However,  the  three  chemical  disposal  pits  located  in  the  area  were  used 
to  dispose  of  low-level  radioactive  vacuum  tubes,  tank  bottoms  from 
cadmium  plating  and  cyanide  from  a  heat  treatment  pot  and  other  miscel¬ 
laneous  drums  of  chemicals.  The  landfill  site  is  presently  utilized  to 
spray  irrigate  effluent  from  the  industrial  and  sanitary  wastewater 
treatment  systems.  The  surface  soils  in  the  area  typically  comprise  a 
sandy  silt.  Large  portions  of  the  base  are  known  to  be  underlain  with  a 
hardpan.  However,  the  area  beneath  this  disposal  site  is  one  which  may 
not  contain  a  hardpan  formation.  The  site  received  a  HARM  score  of  82. 


TABLE  5.1 

PRIORITY  RANKING  OF  POTENTIAL  CONTAMINATION  SOURCES 


Date  of  Overall 

Operation  Total 


Rank 

Site  Name 

or  Occurrence 

Score 

1 

Landfill  No.  1 

1940-1950 

82 

Chemical  Disposal  Pits 

Nos. 

1 ,2, and 

3 

2 

Fire  Protection  Training 

Area 

No.  1 

1955-1975 

76 

2 

Landfill  No.  5 

1971-1977 

76 

Chemical  Disposal  Pits 

Nos. 

7, 8, and 

9 

4 

Discharge  Area  No.  1 

1 950 ' s-1 983 

72 

5 

Discharge  Area  No.  8 

Pre  1973-1976 

71 

6 

Fuel  Spill  No.  1 

1977 

68 

7 

Discharge  Area  No.  4 

1950-1980 

66 

7 

Discharge  Area  No.  7 

Prior  to  1979 

66 

7 

Landfill  No.  4 

1957-1970 

66 

Chemical  Disposal  Pit  Nos. 

5  and  6 

10 

Chemical  Disposal  Pit  No 

.  4 

1950's 

64 

10 

Discharge  Area  No.  2 

1 970 ' s-1 983 

64 

10 

Discharge  Area  No.  3 

1950-1983 

64 

10 

Discharge  Area  No.  5 

1 950 ' s-1 982 

64 

10 

Fuel  Spill  No.  4 

Early  1960's 

64 

15 

PCB  Spill  Nos.  1,2,3 

1980-1983 

62 

16 

Discharge  Area  No.  6 

1 960 ' s-1 977 

59 

17 

Fire  Protection  Training 

Area 

No.  3 

1  976-present 

54 

18 

Fuel  Spill  Nos.  2  and  3 

1 950 ' s-1 977 

50 

18 

Landfill  No.  2 

1951-1953 

50 

18 

Fire  Protection  Training 

Area 

No.  2 

1962-1967 

50 

21 

Landfill  No.  3 

1954-1956 

48 

22 

PCB  Spill  No.  6 

1982 

7 

22 

PCB  Spill  No.  4 

1970-1980 

7 

24 

PCB  Spill  No.  8 

1982 

6 

24 

PCB  Spill  No.  5 

1979-1982 

6 

26 

PCB  Spill  No.  7 

1980 

5 
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FIRE  PROTECTION  TRAINING  AREA  NO.  1 

Fire  Protection  Training  Area  No.  1  has  a  high  potential  for  envi¬ 
ronmental  contamination.  The  site  was  used  for  fire  protection  training 
exercises  from  about  1955  until  1975.  A  variety  of  combustible  waste 
chemicals  were  accumulated  in  a  two  foot  deep  unlined  pit  and  burned 
weekly.  Other  chemicals  were  stored  in  the  area  in  55-gallon  drums  and 
later  in  a  2,000-gallon  tank  and  applied  to  an  adjacent  burn  area  during 
training  exercises.  The  area  soils  are  of  a  sandy  silty  nature.  The 
site  received  a  HARM  score  of  76. 

LANDFILL  NO.  5  AND  CHEMICAL  DISPOSAL  PIT  NOS.  7,  8,  AND  9 

Landfill  No.  5  and  Chemical  Disposal  Pits  Nos.  7,  8,  and  9  are  all 
located  in  the  same  general  area  along  the  northern  border  of  the  base. 
The  site  has  a  high  potential  for  environmental  contamination.  The 
landfill  received  general  refuse  and  at  least  one  trench  was  utilized 
for  the  disposal  of  drums  of  chemxcals.  The  chemical  disposal  pits 
located  adjacent  to  the  landfill  received  waste  oils,  fuel  sludges  and 
other  miscellaneous  chemicals  and  solvents.  The  disposal  site  was  ac¬ 
tive  from  around  1970  until  1977.  Soils  in  the  area  are  of  a  sandy 
silty  nature.  The  site  may  be  underlain  by  a  hardpan  which  could  create 
a  shallow  perched  aquifer.  The  site  received  a  HARM  score  of  76. 


DISCHARGE  AREA  NO.  1 

Discharge  Area  No.  1  has  a  high  potential  for  environmental  contam¬ 
ination.  The  site  is  a  low  lying  area  which  received  runoff  from  the 
engine  test  stands  since  1956,  The  runoff  was  contaminated  with  JP-4, 
PD-680,  and  soap.  A  slight  surface  discoloration  was  observed  in  the 
discharge  area.  Surface  soils  in  the  area  are  of  a  sandy  silty  nature. 
The  site  received  a  HARM  score  of  72. 

DISCHARGE  AREA  NO.  8 

Discharge  Area  No.  8  has  a  high  potential  for  environmental  contam¬ 
ination.  It  has  been  reported  that  approximately  five  gallons  per  month 
of  TCE  had  been  discharged  to  a  surface  drainage  ditch  behind  (south  of) 


5-3 


-fc  A 


■a  m. 


Building  1550.  The  TCE  was  used  in  an  ultrasonic  cleaner  at  this  facil¬ 
ity  until  1976.  Reports  have  indicate  that  this  practice  has  occurred 
since  at  least  1973  and  was  likely  occurring  for  many  years  prior  to 
1973. 

A  plume  of  TCE  in  the  unconfined  shallow  aquifer  has  been  iden¬ 
tified  and  shown  to  be  moving  toward  the  area  of  the  base's  drinking 
water  wells  and  beyond  to  the  base  boundary.  The  source  of  the  TCE  has 
not  been  conclusively  tied  to  Discharge  Area  No.  8;  however,  the  loca¬ 
tion  of  the  source  relative  to  the  orientation  of  the  plume  indicates 
that  this  disposal  area  may  likely  be  the  origin  of  the  contamination. 
TCE  has  been  detected  in  the  base  drinking  wells  which  withdraw  water 
from  the  intermediate  confined  aquifer.  No  information  is  available  to 
quantify  the  extent  of  contamination  within  this  aquifer.  Discharge 
Area  No.  8  received  a  HARM  score  of  71 . 

FUEL  SPILL  NO.  1 

Fuel  Spill  No.  1  has  a  high  potential  for  environmental  contamina¬ 
tion.  The  spill  occurred  in  1977  at  Pumphouse  No.  3.  It  was  estimated 
that  21,000  gallons  of  JP-4  were  spilled  and  only  1,000  gallons  were  re¬ 
covered.  The  remainder  of  the  fuel  either  evaporated  or  percolated  into 
the  sandy  silty  soil.  The  area  is  suspected  to  be  underlain  by  a  hard- 
pan  which  would  tend  to  cause  the  fuel  to  move  laterally  with  any 
perched  groundwater.  The  site  received  a  HARM  score  of  68. 

DISCHARGE  AREA  NO.  4 

Discharge  Area  No.  4  has  a  moderate  potential  for  environmental 
contamination.  TCE  was  used  to  clean  filters  at  the  Liquid  Oxygen  Plant 
during  the  1950's  and  up  until  1980.  The  spend  TCE  was  poured  on  the 
ground  next  to  the  plant.  Since  the  compound  is  very  volatile,  it  is 
suspected  that  most  of  the  solvent  would  have  evaporated  before  it  could 
percolate  into  the  sandy  silty  soils.  The  site  received  a  HARM  score  of 


DISCHARGE  AREA  NO.  7 
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Discharge  Area  No.  7  has  a  moderate  potential  for  environmental 
contamination.  The  site  received  rinse  water  runoff  from  cleaning  pest¬ 
icide  application  equipment  from  the  1940's  until  1979.  The  site  re¬ 
ceived  a  HARM  score  of  66. 

LANDFILL  NO.  4  AND  CHEMICAL  DISPOSAL  PIT  NOS.  5  AND  6 

Landfill  No.  4  and  Chemical  Disposal  Pits  Nos.  5  and  6  are  all  lo¬ 
cated  in  the  same  general  area.  The  site  has  a  moderate  potential  for 
environmental  contamination.  Both  the  landfill  and  disposal  pits  were 
active  from  the  late  1950's  until  1970.  The  1  idfill  was  used  primarily 
to  dispose  of  general  refuse.  The  adjacent  disposal  pits  received  waste 
solvents,  oils  and  other  miscellaneous  chemicals.  Surface  soils  in  the 
area  are  of  a  sandy  silty  nature.  There  are  no  soil  borings  or  wells  in 
the  area  to  verify  the  presence  of  hardpan.  Ths  site  received  a  HARM 
score  of  66. 

CHEMICAL  DISPOSAL  PIT  NO.  4 

Chemical  Disposal  Pit  No.  4  has  a  moderate  potential  for  environ¬ 
mental  contamination.  The  pit  was  reported  to  have  received  waste  sol¬ 
vents,  oils  and  other  miscellaneous  chemicals  during  the  1950's.  Sur¬ 
face  soils  in  the  area  are  of  a  sandy  silty  nature.  The  site  is  sus¬ 
pected  to  be  underlain  with  a  hardpan  formation.  Disposal  Pit  No.  4 
received  a  HARM  score  of  64. 

DISCHARGE  AREA  NO.  5 

Discharge  Area  No.  5  is  located  between  the  main  aircraft  washrack 
and  a  surface  drainage  ditch  and  has  a  moderate  potential  for  environ¬ 
mental  contamination.  On  frequent  occasions,  waste  from  the  washrack 
consisting  of  oils,  PD-680  and  other  solvents  were  discharged  directly 
to  the  adjacent  storm  drainage  system.  Wastes  would  either  have  been 
deposited  in  the  ditch  or  were  discharged  off-base  with  the  storm 
waters.  The  site  received  a  HARM  score  of  64. 
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DISCHARGE  AREA  NO.  2 


Discharge  Area  No.  2  has  a  moderate  potential  for  environmental 
contamination.  The  site  has  received  the  runoff  from  the  AGE  washrack 
since  the  1960's.  Contaminants  in  the  washrack  runoff  included  cleaning 
solvents,  oils  and  soaps.  Soils  in  the  area  are  void  of  vegetation  and 
have  a  distinct  oily  coloration.  The  site  received  a  HARM  score  of  64. 

DISCHARGE  AREA  NO.  3 

Discharge  Area  No.  3  has  a  moderate  potential  for  environmental 
contamination.  Since  the  early  1950's,  the  area  has  received  the  runoff 
generated  from  cleaning  the  equipment  used  by  the  Civil  Engineering 
Squadron.  Runoff  from  the  washrack  has  included  cleaning  solvents,  oils 
and  possibly  low  concentrations  of  herbicides  generated  from  rinsing  the 
spray  application  equipment.  The  runoff  from  the  washrack  flows  beneath 
the  base  boundary  fence  directly  into  a  drainage  ditch  running  along  the 
base  boundary  line.  The  site  receive  a  HARM  score  of  64. 

FUEL  SPILLS  NOS.  2,  3,  AND  4 

Fuel  Spills  Nos.  2,  3,  and  4  have  a  moderate  potential  for  environ¬ 
mental  contamination.  All  of  these  spills  occurred  along  the  hydrant 
system  which  services  the  Flightline.  Fuel  Spills  No.  2  and  3  occurred 
at  Pumphouses  No.  1  and  No,  2  between  the  1950’s  and  1977.  The  spills 
were  reported  to  have  ranged  in  size  from  several  hundred  to  several 
thousands  of  gallons.  No  clean-up  efforts  were  known  to  have  occurred. 
Fuel  Spill  No.  4  occurred  during  the  1960's  as  a  result  of  a  pipe  rup¬ 
ture  in  the  hydrant  system.  At  the  time,  fuel  was  detected  in  the  sur¬ 
face  soils.  The  pipe  was  immediately  replaced  upon  detection  of  the 
leak,  however;  the  amount  lost  was  never  determined.  Fuel  Spill  No.  4 
received  a  HARM  score  of  64.  Fuel  Spills  No.  2  and  No.  3  received  a 
HARM  score  of  50. 

PCB  SPILL  NOS.  1,  2,  AND  3 

PCB  Spill  Nos.  1,  2,  and  3  have  a  moderate  potential  for  environ¬ 
mental  contamination.  PCB  Spill  Nos.  1,2,  and  3  occurred  on  an  asphalt 
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pad  in  the  DPDO  storage  yard.  It  is  not  known  if  the  contaminated  areas 
were  properly  cleaned.  The  site  received  a  HARM  score  of  62. 


LOW  POTENTIAL  SITES 

The  remainder  of  the  sites  listed  in  Table  5.1  pose  a  low  potential 
for  environmental  contamination. 


SECTION  6 


RECOMMENDATIONS 


Twenty-six  sites  were  identified  at  Castle  AFB  as  having  the  poten¬ 
tial  for  environmental  contamination  and  have  been  evaluated  using  the 
HARM  system.  This  evaluation  assessed  their  relative  potential  for 
environmental  contamination  and  identified  those  sites  where  further 
study  and  monitoring  may  be  necessary.  Of  primary  concern  are  those 
sites  with  a  high  potential  for  environmental  contamination  that  should 
be  investigated  in  Phase  II.  Sites  of  secondary  concern  are  those  with 
moderate  potential  for  environmental  contamination.  Further  investiga¬ 
tion  at  these  sites  may  also  be  recommended.  No  further  monitoring  is 
recommended  for  those  sites  with  low  potential  for  environmental  con¬ 
tamination,  unless  other  data  collected  indicate  a  potential  problem 
could  exist  at  one  of  these  sites.  All  sites  have  been  reviewed  with 
regard  to  future  land  use  restrictions  which  may  be  applicable  due  to 
the  nature  of  each  site. 

PHASE  II  MONITORING  RECOMMENDATIONS 

The  following  recommendations  are  made  to  further  assess  the  poten¬ 
tial  for  environmental  contamination  from  waste  disposal  areas  at  Castle 
AFB.  The  recommended  actions  are  generally  one-time  sampling  programs 
to  determine  if  contamination  does  exist  at  the  site.  (Low  annual  and 
sporatic  monthly  precipitation  may  require  multiple  sampling  of  ground- 
water  wells.)  All  ground-water  sampling  wells  should  be  constructed  of 
four-inch  steel  casing,  manufactured  stainless  steel  screens,  and  should 
be  properly  developed.  If  contamination  is  identified,  the  sampling 
program  may  need  to  be  expanded  to  further  define  the  extent  of  con¬ 
tamination. 

Geophysical  surveys,  consisting  of  electrical  resistivity,  electro¬ 
magnetic  and/or  magnetometer  techniques,  are  recommended  prior  to  any 
well  installations  to  attempt  to  delineate  the  horizontal  and  vertical 
extent  of  the  site,  any  subsurface  leachate  plumes  migrating  from  the 


site  and  subsurface  stratigraphy  including  the  hardpan  formation.  The 
alternative  approach  to  geophysical  testing  would  be  the  conventional 
technique  of  test  well  drilling  and  ground-water  sampling.  The  cost 
benefit  of  geophysical  surveys  over  test  drilling  can  be  understood  by 
comparisons  of  time,  cost  and  data  availability. 

Specific  Phase  II  monitoring  recommendations  for  the  sites  identi¬ 
fied  during  this  study  are  discussed  below  and  summarized  in  Table  6.1. 

1 .  Identification  of  the  Method  of  Migration  of  TCE  Contaminants  - 
To  identify  the  TCE  pathway  between  the  shallow  unconfined 
aquifer  and  the  intermediate  confined  aquifer  the  following 
phased  investigation  is  recommended. 

Phase  A: 

The  base  drinking  water  well  numbers  1  ,  2,  3  and  4  which 
extend  into  the  intermediate  confined  aquifer  should  be  in¬ 
spected  with  a  downhole  color  television  camera  to  confirm  the 
construction  of  each  well  and  to  attempt  to  locate  any  casing 
cracks  which  can  communicate  contamination.  Since  cracks  may  be 
too  small  to  be  seen  by  the  camera,  a  downhole  geophysical 
survey  is  also  recommended  for  each  well.  The  survey  should 
consist  of  a  full  suite  of  logs  including  a  fluid  conductivity 
log,  a  differential  temperature  log,  a  flowmeter  log  and  a 
caliper  log  to  locate  small  cracks  in  the  casing.  The  produc¬ 
tion  well  pumps  will  need  to  be  removed  from  the  wells  prior  to 
the  surveys.  During  the  fluid  conductivity,  differential  temp¬ 
erature  and  flowmeter  logs,  a  submersible  pump  of  sufficient 
pumping  capacity  to  induce  flow  from  any  cracks  should  be 
installed.  These  logs  should  locate  any  cracks  in  the  casing. 
If  cracks  are  identified,  they  should  be  sealed  by  a  cement 
grout.  Water  sampling  should  be  conducted  to  confirm  the  impact 
of  the  grouting.  If  no  cracks  are  identified  then  the  contami¬ 
nation  maybe  entering  the  wells  through  the  perforations  at  the 
bottom  of  the  well  or  the  uncased  bottom  portion  of  the  casing 
via  the  well  annulus  (space  between  the  wall  of  the  hole  and  the 
casing) . 
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Sit* 


inded  Monitoring 


Remarks 


Race 


TCZ  Contaminant  Pluaa 


Landfill  No.  1 
Chemical  Diapoaal  Pit 
No*.  1,2,3  and  4 
Discharge  Area  No.  1 


Discharge  Area  No.  8. 


Fire  Protection  Training 
Area  No.  1 


Landfill  No.  5 
Chemical  Disposal  Pit 
Nos.  7,  8  and  9 


Two  phase  investigation  to  determine 
pathway  of  the  migration  from  shallow 
unconfined  aquifer  to  the  drinking  water 
wells.  The  investigation  should 
entail  the  following  tasks: 

Phase  A 

o  Confirm  well  construction  for  base 
water  supply  walls  with  downhole 
color  TV  camera.  Locate  any  casing 
cracks 

o  Conduct  downhole  geophysical  survey 
including  fluid  conductivity  log, 
differential  temperature  log,  floweater 
log  and  caliper  log. 
o  Seal  any  identified  cracks  with 
pressurised  gravity. 

Phase  B 

o  Conduct  Phase  B  if  Phase  A 

investigation  reveals  no  casing 
cracks  exist 

o  Conduct  natural  gamma  ray  log, 

density  log  and  neutron  log  of  base 
drinking  water  wells 
o  Conduct  interaquifer  pump  test  to 
determine  if  permeable  sones  between 
the  aquifers  are  allowing 
contamination  to  migrate. 

Conduct  geophysical  survey  of  area. 

Install  three  upgradient  walls,  four 
downgradient  wells  and  two  down gradient 
lysimetars.  Hells  and  lysine tars 
for  parameters  in  Table  6.2,  List  A. 

Conduct  geophysical  survey  of  area. 

Install  shallow  walla  to  determine  the 
presence  and  degree  of  TCB  contamina¬ 
tion  in  the  general  area.  Collect  three 
sediment  samples  in  the  ditch  south  of 
Building  1550  and  analyse  for  TCI. 


Conduct  geophysical  survey  of  area. 
Install  one  upgradient  and  two  downgra¬ 
dient  wells  and  two  shallow  downgradient 
lysimeters.  Hater  samples  should  be 
analyzed  for  parameters  in  Table  6.2, 

List  B. 

Conduct  geophysical  survey  of  area. 
Install  one  upgradient  and  four  downgra¬ 
dient  wells,  and  two  shallow  downgradient 
lysimetars.  Hater  samples  should  be 
analyzed  for  parameters  in  Table  6.2, 

List  A.  Regrade  and  revegetate  landfill 
to  minimize  leachate  generation. 


Continue  monitoring  if  sampling 
indicates  contamination.  Addi¬ 
tional  walls  may  be  necessary  to 
assess  extent  of  contamination. 


The  number  of  monitoring  wells 
will  depend  upon  the  results  of 
the  TCE  contaminant  plume 
investigation.  Continue 
monitoring  if  sampling  indicates 
contamination.  Additional  wells 
may  be  necessary  to  assess 
extent  of  contamination. 

Continue  monitoring  if  sampling 
indicates  contamination.  Addi¬ 
tional  wells  may  be  necessary  to 
assess  extent  of  contamination. 


Continue  monitoring  if  sampling 
indicates  contamination.  Addi¬ 
tional  wells  may  be  necessary  to 
assess  extent  of  contamination. 


TABLE  6.1 
(Continued ) 

RECOMMENDED  MONITORING  PROGRAM  FOR  PHASE  II 
Castle  Air  Force  Base 


Sica  Recommended  Action  Remarks 


Landfill  No.  4  Conduct  geophysical  survey  of  area.  Continua  monitoring  if  sampling 

Chemical  Disposal  Pit  Install  ona  upgradient  and  four  downgra-  indicates  contamination.  Addi- 

Nos.  5  and  6  diant  walls.  Hall  samples  should  be  tional  walls  may  be  necessary  to 

analysed  for  parameters  in  Table  6.2,  aaseas  extent  of  contamination. 

List  A.  Regrade  and  revegatata  landfill 
to  minimize  leachate  generation. 

PCB  Spill  Nos.  1,  2,  3  Collect  three  soil  samples  in  area  where 

spills  occurred  to  confirm  contaminanted 
materials  have  been  removed. 

fuel  Spills  Nos.  1,  2,  3,  Install  four  shallow  walls,  down gradient 

and  4  from  the  general  area  of  the  fuel  spills. 

Two  walls  should  penetrate  any  hardpan 
found  in  the  area  and  the  remaining  two 
wells  should  extend  to  the  upper  surface 
of  the  hardpan.  The  wells  should  be 
analyzed  for  TOC,  oil  and  grease, 
total  organic  halogen  and  benzene. 

Discharge  Areas 

Discharge  Area  No.  2  Remove  visually  contaminated  soils.  Modify 

disposal  procedures  to  eliminate  overland 
discharge. 

Discharge  Area  No.  3  Collect  two  soil  samples  from  drainage  ditch 

behind  discharge  area  and  analyze  for  para¬ 
meters  in  Table  6.2,  List  A. 

Discharge  Area  No.  4  Collect  two  surface  soil  samples  and  analyze 

for  TCZ. 

Discharge  Area  No.  S  Collect  three  sediment  samples  from  the 

drainage  ditch  receiving  the  release  from 
this  discharge  area.  The  samples  should 
be  analyzed  for  the  parameters  in  Table  6.2, 

List  B. 

Collect  two  surface  soil  samples  in  area  and 
conduct  a  chlorinated  hydrocarbon  and 
organo-phosphate  pesticide  scan  on  these 

samples. 


Discharge  Area  No.  7 


Phase  B: 

If  the  Phase  A  investigation  determines  that  no  casing 
cracks  exist,  an  investigation  should  be  conducted  to  determine 
the  extent  of  hydraulic  connection  between  the  shallow  uncon¬ 
fined  and  the  intermediate  confined  aquifers.  The  pathways  for 
hydraulic  connection  may  be  either  the  well  annulus  or  natural 
permeable  zones  existing  between  the  aquifers.  The  first  task 
of  Phase  B  should  be  a  complete  evaluation  of  the  natural  gamma 
ray  log,  the  density  log  and  the  neutron  log  of  base  drinking 
water  wells  1,  2,  3  and  4  to  detail  the  lithology,  density  and 
water-bearing  zones  outside  the  casing  of  each  well.  The  den¬ 
sity  log  may  indicate  zones  of  decreased  subsurface  density  or 
voids  where  a  vertical  pathway  in  the  annulus  may  exist.  If 
voids  are  determined  to  exist,  then  those  voids  should  be  sealed 
by  a  pressurized  cement  grout  method,  water  sampling  should  be 
conducted  to  confirm  the  impact  of  the  grouting. 

The  second  step  in  Phase  B  should  be  an  interaquifer  pump 
test  to  determine  if  permeable  zones  between  the  aquifers  are 
allowing  contamination  to  migrate  to  the  base  drinking  water 
wells.  This  test  may  be  conducted  using  base  drinking  water 
wells,  1,  2,  3  and  4,  installation  test  wells  13,  14,  16,  17  and 
18  and  off-base  private  wells  1  and  2,  but  additional  wells  may 
be  necessary  for  an  effective  test. 

These  new  wells  should  be  constructed  of  eight-inch  steel 
casings,  manufactured  stainless  screens  and  should  be  properly 
developed.  This  construction  will  not  only  allow  for  sampling 
but  will  also  allow  the  placement  of  submersible  pumps  of  suf¬ 
ficient  pumping  capacity  to  conduct  single-well  pump  tests. 
Estimates  of  hydraulic  conductivity,  transmissivity  and  flow 
velocity  can  be  made  as  a  result  of  the  pump  tests  in  conjunc¬ 
tion  with  other  ground-water  data.  These  tests  will  more 
accurately  define  the  site-specific  hydraulic  characteristics  of 
the  bfses  ground-water  aquifer  and  aid  in  determining  the  direc¬ 
tion  and  rate  of  flow  of  any  contamination  plume. 

The  objective  of  the  interaquifer  pump  test  is  to  observe 
the  water  levels  in  all  wells  while  selected  base  drinking  water 


wells  are  pumped.  If  a  water  level  drawdown  is  observed  in  the 
wells  tapping  the  shallow  unconfined  aquifer  while  the  selected 
base  drinking  water  wells  are  pumped,  then  a  hydraulic  connec¬ 
tion  is  established  between  the  aquifers.  If  established,  the 
TCE  contamination  would  be  assumed  to  be  following  the  route  of 
ground-water  vertical  movement. 

2.  Landfill  No.  1,  Chemical  Disposal  Pit  Nos.  1,2,  3  and  4  and 

Discharge  Area  No.  1  -  These  sites  are  all  situated  in  the  same 
general  location.  A  geophysical  survey  should  be  conducted  to 
determine  the  location  of  the  disposal  pits,  any  metal  con¬ 
tainers  which  may  have  been  disposed  in  the  landfills  and  pits, 
depth  to  hardpan  as  well  as  delineate  any  contaminant  plumes 
migrating  from  the  site.  Following  the  geophysical  survey,  a 
ground-water  monitoring  program  should  be  conducted  to  detect 
any  contamination  which  may  be  emanating  from  this  area.  The 
program  should  entail  the  installation  of  three  upgradient 
monitoring  wells,  four  downgradient  monitoring  wells  and  two 
downgradient  lysimeters.  One  upgradient  and  one  downgradient 
well  should  penetrate  the  intermediate  confined  aquifer  (>100 
feet).  Of  the  remaining  two  upgradient  wells,  one  should  extend 
below  the  hardpan  (if  it  is  found  in  the  area),  and  the  other 
should  only  extend  to  the  top  of  the  hardpan.  Two  of  the  three 
remaining  downgradient  wells  should  penetrate  any  hardpan  in  the 
area  and  the  fourth  should  only  extend  to  the  top  of  the  hard- 
pan.  Additionally,  two  lysimeters  should  be  installed  down- 
gradient  of  the  site.  The  wells  and  lysimeters  should  be 
sampled  for  the  parameters  in  Table  6.2,  List  A. 

Other  recommendations  for  this  area  include  the  expediting 
of  the  permit  application  to  convert  to  a  direct  surface-water 
discharge  for  the  industrial  and  domestic  wastewaters  and  the 
subsequent  termination  of  spray  irrigation  over  Landfill  No.  1. 

3.  Discharge  Area  No.  8  -  This  disposal  area  is  the  suspected 
source  of  the  TCE  contamination  detected  in  the  unconfined 
shallow  aquifer  and  the  intermediate  confined  aquifer.  The 


TABLE  6.2 

RECOMMENDED  LIST  OF  ANALYTICAL  PARAMETERS 
CASTLE  AIR  FORCE  BASE 


List  A 


List  B 


Oil  &  Grease 

Oil  &  Grease 

Trichloroethylene 

Trichloroethylene 

Phenols 

Phenols 

Benzene 

Benzene 

Methyl  Ethyl  Ketone  (MEK) 

Methyl  Ethyl  Ketone  (MEK) 

Methylene  Chloride 

Methylene  Chloride 

Total  Organic  Halogen 

Total  Organic  Halogen 

Total  Organic  Carbon  (TOC) 

Total  Organic  Carbon 

pH 

PH 

Cadmium 

Cadmium 

Chromium 

Chromium 

Lead 

Lead 

Mercury 

Mercury 

Nitrate 

Nitrate 

Silver 

Silver 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2,4,5-TP 

study  described  under  Item  1  of  these  recommendations  should  be 
extended  to  identify  the  source  of  the  TCE  contamination.  The 
geophysical  studies  previously  described  should  be  conducted  in 
the  vicinity  of  Discharge  Area  No.  8  to  determine  if  a  contami¬ 
nant  plume  can  be  identified.  Additionally,  monitoring  wells 
extending  into  the  shallow  unconfined  aquifer  should  be  in¬ 
stalled  in  areas  adjacent  to  Discharge  Area  No.  8  to  determine 
the  presence  and  degree  of  contamination  found  in  the  vicinity 
of  the  site.  The  actual  number  of  wells  will  be  dependent  on 
the  results  of  the  previous  work.  Wells  should  be  sampled  for 
TCE.  Three  sediment  samples  less  than  one  foot  from  below  the 
surface  should  also  be  collected  in  the  ditch  south  of  Building 
1550  and  analyzed  for  TCE. 

4.  Fire  Protection  Training  Area  No.  1  -  This  site  should  also  be 
monitored  to  detect  the  presence  of  contamination  in  either  the 
intermediate  confined,  unconfined  or  perched  aquifer  systems. 
Initially,  a  geophysical  survey  similar  to  the  previous  descrip¬ 
tion  should  be  conducted  in  the  area.  The  results  of  the  geo¬ 
physical  survey  may  dictate  a  more  in  depth  monitoring  program 
which  would  entail  the  installation  of  three  wells.  One  upgrad- 
ient  and  one  downgradient  well  extending  to  the  base  of  the 
unconfined  aquifer,  one  downgradient  well  extending  into  the 
confined  aquifer  and  two  shallow  lysimeters  installed  above  the 
hardpan.  The  wells  and  lysimeters  should  be  sampled  for  the 
parameters  in  Table  6.2,  List  B.  The  upgradient  well  may  be 
installed  after  downgradient  contamination  is  confirmed. 

5.  Landfill  No.  5  and  Chemical  Disposal  Pit  Nos.  7,  8  and  9  -  These 
sites  are  situated  in  the  same  general  area.  The  monitoring 
program  should  be  initiated  after  a  geophysical  survey  to  deter¬ 
mine  the  location  of  the  disposal  pits,  any  metal  containers 
which  may  have  been  disposed  of  in  the  landfill  and  pits,  depth 
to  hardpan  as  well  as  delineate  any  contaminant  plumes  migrating 
from  the  site.  Following  the  geophysical  survey,  it  may  be 


necessary  to  conduct  additional  ground-water  monitoring  to  char¬ 
acterize  contamination  emanating  from  this  area.  The  program 
should  include  the  installation  of  one  upgradient  well  extending 
to  the  base  of  the  unconfined  aquifer;  four  downgradient  wells, 
one  extending  into  the  intermediate  confined  aquifer  and  three 
wells  extending  to  the  base  of  the  unconfined  aquifer;  and  two 
downgradient  lysimeters  installed  above  the  hardpan,  if  hardpan 
is  present  in  the  area.  The  wells  and  lysimeters  should  be 
sampled  for  the  parameters  listed  in  Table  6.2,  List  A.  The 
upgradient  wells  may  be  installed  after  downgradient  contamina¬ 
tion  is  confirmed.  The  landfill  trenches  have  experienced 
differential  settlement  ranging  from  12"  to  24".  The  landfill 
should  be  regraded  and  native  vegetation  re-established  in  order 
to  minimize  future  leachate  generation. 

6.  Landfill  No.  4  and  Chemical  Disposal  Pit  Nos.  5  and  6  -  These 
sites  are  situated  in  one  area,  warranting  a  single  sampling 
program  to  monitor  the  site.  The  monitoring  program  for  this 
area  should  be  initiated  with  a  geophysical  survey  to  determine 
the  location  of  the  disposal  pits,  any  metal  containers  which 
may  have  been  disposed  of  in  the  landfill  or  pits,  depth  to 
hardpan  as  well  as  delineate  any  contaminant  plumes  migrating 
from  the  site.  Following  the  geophysical  survey,  it  may  be 
necessary  to  install  monitoring  wells  to  verify  and  characterize 
any  contamination.  The  ground-water  program  may  entail  the 
installation  of  one  upgradient  and  three  downgradient  wells 
extending  to  the  base  of  the  unconfined  aquifer  and  one  down- 
gradient  well  extending  into  the  intermediate  confined  aquifer. 
The  wells  should  be  sampled  for  the  parameters  in  Table  6.2, 
List  A.  The  upgradient  wells  may  be  installed  after  down- 
gradient  contamination  is  confirmed.  The  landfill  trenches  have 
experienced  differential  settlement  ranging  from  12"  to  24". 
The  landfill  should  be  regraded  and  native  vegetation  re-estab¬ 
lished  in  order  to  minimize  future  leachate  generation. 

7.  PCB  Spill  Site  Nos.  1,  2,  3  -  These  three  spill  sites  should  be 
sampled  to  confirm  whether  proper  clean-up  actions  have  been 


taken  at  the  sites.  One  core  sample  of  surface  soil  (or 
asphalt)  taken  at  less  than  6"  depth  in  each  area  (where  the 
spills  occurred)  should  be  collected  and  analyzed  for  PCB's. 


8.  Fuel  Spill  Nos.  1,  2,  3  and  4  -  These  sites  are  all  located 

along  the  flightline  area.  A  sampling  program  should  be  estab¬ 
lished  to  determine  if  the  presence  of  aircraft  fuel  still 
exists  in  the  area.  Four  shallow  wells  should  be  situated  in 
downgradient  locations  to  the  hydrant  system  pumphouses.  Two  of 
the  wells  should  penetrate  the  hardpan  if  it  exists  in  the  area 
and  the  remaining  two  wells  should  only  extend  to  the  upper 
portion  of  the  hardpan.  The  wells  should  be  analyzed  for  TOC, 
oil  and  grease,  total  organic  halogen,  and  benzene. 

9.  Discharge  Area  Nos.  2,  3,  4,  5,  6  and  7  -  These  sites  all  have  a 
moderate  potential  for  environmental  contamination.  The  follow¬ 
ing  are  specific  recommendations  for  each  of  the  sites. 

Visually  contaminated  surface  soils  around  Discharge  Area 
No.  2  should  be  removed  and  a  modification  of  the  current  dis¬ 
posal  procedure  should  be  implemented  to  eliminate  overland 
discharge. 

Two  surface  soil  samples  (less  than  1  foot  in  depth)  should 
be  collected  from  the  drainage  ditch  behind  Discharge  Area  No. 
3.  The  soil  samples  should  be  analyzed  for  the  parameters  in 
Table  6.2,  List  A.  Modifications  to  the  washrack  should  be 
implemented  to  prevent  the  direct  release  of  any  future  runoff. 

Two  surface  soil  samples  (less  than  1  foot  in  depth)  should 
be  collected  in  the  area  around  Discharge  Area  No.  4  to  identify 
whether  any  TCE  residuals  are  remaining  in  the  soil. 

Discharge  Area  No.  5  released  several  contaminants  into  an 
adjacent  surface  drainage  ditch.  Therefore,  it  is  recommended 
that  three  sediment  samples  be  collected  from  within  the  drain¬ 
age  ditch  (less  than  1  foot  in  depth).  Two  of  the  samples 
should  be  collected  immediately  downstream  of  the  discharge 
location.  The  third  sample  should  be  collected  very  near  to  the 
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ditch  outfall  to  Canal  Creek.  The  samples  should  be  analyzed 
for  the  parameters  in  Table  6.3,  List  B. 


Since  the  State  of  California  detected  no  significant 
concentrations  of  contaminants  from  the  soil  borings  collected 
from  Discharge  Area  No.  6,  no  additional  sampling  is  recommended 
for  this  site. 

Two  surface  soil  samples  (less  than  1  foot  in  depth)  should 
be  collected  from  Discharge  Area  No.  7  to  determine  the  presence 
of  any  residual  pesticide  contamination  in  the  soil.  A  chlori¬ 
nated  hydrocarbon  and  organo-phosphate  pesticide  scan  should  be 
performed  on  each  of  the  soil  samples. 


RECOMMENDED  GUIDELINES  FOR  LAND  USE  RESTRICTIONS 

It  is  desirable  to  have  land  use  restrictions  for  the  following 
reasons:  (1)  to  provide  the  continued  protection  of  human  health,  wel¬ 
fare,  and  the  environment;  (2)  to  insure  that  the  migration  of  potential 
contaminants  is  not  promoted  through  improper  land  uses;  (3)  to  facili¬ 
tate  the  compatible  development  of  future  USAF  facilities;  and  (4)  to 
allow  for  identification  of  property  which  may  be  proposed  for  excess  or 
outlease. 

The  recommended  guidelines  for  land  use  restrictions  at  each  of  the 
identified  disposal  and  spill  sites  at  Castle  AFB  are  presented  in  Table 
6.3.  A  description  of  the  land  use  restriction  guidelines  is  presented 
in  Table  6.4.  Land  use  restrictions  at  sites  recommended  for  Phase  II 
monitoring  should  be  reevaluated  upon  the  completion  of  the  Phase  II 
monitoring  program  and  changes  made  where  appropriate. 


TABLE  6.3 

RECOMMENDED  GUIDELINES  FOR  FUTURE  LAND  USE  RESTRICTIONS 
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TABLE  6.4 

DESCRIPTION  OF  GUIDELINES  FOR  LAND-USE  RESTRICTIONS 


Guideline  Description 

Construction  on  the  site  Restrict  the  construction  of  structures 

which  make  permanent  (or  semi-permanent) 
and  exclusive  use  of  a  portion  of  the 
site's  surface. 

Excavation  Restrict  the  disturbance  of  the  cover  or 

subsurface  materials. 

Restrict  the  placement  of  any  wells 
(except  for  monitoring  purposes)  on  or 
within  a  reasonably  safe  distance  of  the 
site.  This  distance  will  vary  from  site 
to  site,  based  on  prevailing  soil 
conditions  and  ground-water  flow. 

Agricultural  use  Restrict  the  use  of  the  site  for 

agricultural  purposes  to  prevent  food 
chain  contamination. 

Silvicultural  use  Restrict  the  use  of  the  site  for  silvi¬ 

cultural  uses  (root  structures  could 
disturb  cover  or  subsurface  materials). 

Water  infiltration  Restrict  water  run-on,  ponding  and/or 

irrigation  of  the  site,  water  infiltra¬ 
tion  could  produce  contaminated  leachate. 

Restrict  the  use  of  the  site  for 
recreational  purposes. 

Restrict  any  and  all  unnecessary  sources 
of  ignition,  due  to  the  possible  presence 
of  flammable  compounds. 

Disposal  operations  Restrict  the  use  of  the  site  for  waste 

disposal  operations,  whether  above  or 
below  ground. 

Vehicular  traffic  Restrict  the  passage  of  unnecessary 

vehicular  traffic  on  the  site  due  to  the 
presence  of  explosive  material(s)  and/or 
of  an  unstable  surface. 

Material  storage  Restrict  the  storage  of  any  and  all 

liquid  or  solid  materials  on  the  site. 

Housing  on  or  near  the  site  Restrict  the  use  of  housing  structures  on 

or  within  a  reasonably  safe  distance  of 
the  site. 


Recreational  use 

Burning  or  ignition  sources 


Well  construction  on  or 
near  the  site 
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Biographical  Data 
Charles  M.  Mangan 
Senior  Environmental  Engineer 


[Pll  Redacted] 


Education 

B.S. 
M«  S « 


in  Civil  Engineering,  1966,  Newark  College  of  Engineering 
in  Civil  Engineering,  1967,  New  York  University 


Professional  Affiliations 

Registered  Professional  Engineer  (Tennessee  No.  11607,  Georgia 
7586,  New  Jersey  No.  18366,  New  York  No.  48280) 

Diplomate  -  American  Academy  of  Environmental  Engineers 
Water  Pollution  Control  Federation 
American  Society  of  Civil  Engineers 
American  Water  Works  Association 

Honorary  Affiliations 

Chi  Epsilon 
Experience  Record 

1967-1970  Quirk  Lawler  and  Matusky  Engineers,  New  York,  New  York 

Project  Engineer.  Responsible  for  a  $400,000  water 
system  renovation  in  Walton,  New  York.  This  included 
water  main  cleaning,  a  test  well  program  and  water  main 
installation.  In  addition,  supervised  a  surveying  team 
and  boring  crew  used  for  a  stand  pipe  site  evaluation. 


As  a  staff  engineer  in  the  design  department,  partici¬ 
pated  in  the  design  of  an  industrial  wastewater 
treatment  plant  for  Carleton  Woolen  Mills  in  Maine. 
Participated  in  various  equipment  evaluations  prior  to 
the  writing  of  the  required  specifications. 

Evaluated  the  installation  of  a  centrifuge  to  increase 
the  sludge  dewatering  capability  of  the  municipal 
Bernardsville,  New  Jersey  treatment  plant  which  neces¬ 
sitated  renovation  of  am  existing  building. 
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Charles  M.  Mangan  (Continued) 

Organized  and  prepared  a  hydrology  study  of  the  Indian 
Point  area  of  West  Chester  County,  New  York  for  Con¬ 
solidated  Edison.  This  study  was  required  by  the 
Atomic  Energy  Commission  as  part  of  their  licensing 
requirements  for  proposed  nuclear  reactors . 

Prepared  a  Comprehensive  Water  Supply  Study  for 
Rockland  County,  New  York.  The  study  entailed  popu¬ 
lation  and  water  usage  projections  and  evaluation  of 
existing  County  water  supplies.  Various  water  supply 
projects,  including  a  pump  storage  scheme  were  proposed 
and  corresponding  cost  estimates  were  prepared. 

Prepared  computerized  design  of  various  sized  domestic 
wastewater  treatment  plants  for  the  Federal  Water 
Quality  Administration.  Work  consisted  of  the  detailed 
sizing  of  various  units  ( grit  chambers ,  primary  and 
secondary  clarifiers,  and  sludge  thickeners)  and  the 
preparation  of  detailed  construction  drawings. 

1970-1980  Roy  F.  Weston  Inc.  West  Chester,  PA  and  Atlanta,  GA 

Assistant  Project  Engineer.  Supervised  current  and 
diffusion  studies  off  the  coast  of  Aquadilla,  Puerto 
Rico,  and  subsequently  prepared  a  conceptual  design 
report  for  a  primary  wastewater  treatment  plant  and 
ocean  outfall  design. 

Prepared  a  reference  manual  on  various  wastewater 
treatment  processes  which  are  applicable  to  the 
upgrading  of  existing  treatment  plants.  The  manual  was 
used  by  EPA  in  their  Technology  Transfer  program  at 
Seminars  being  held  for  consulting  engineers  throughout 
the  United  St  :es . 


While  working  in  conjunction  with  the  Luzerne  County 
Planning  Board,  prepared  a  solid  waste  regional  plan  to 
be  implemented  under  the  requirements  of  Pennsylvania 
Act  241. 

Prepared  an  operations  manual  for  Washington  Suburban 
Sanitary  Conmission' s  (WSSC)  5  MGD  advancer  wastewater 
treatment  plant  at  Piscataway,  Maryland.  Unit  opera¬ 
tions  include  2  stage  line  precipitation  of  pnot  chorus , 
recarbonation  for  pH  adjustment,  dual  media  filtration 
and  carbon  adsorption  for  suspended  and  dissolved 
organics  removal . 
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Charles  M.  Mangan  (Continued) 

Prepared  a  comprehensive  water  supply  for  WILMAPCO,  a 
regional  planning  agency  encompassing  counties  in 
Maryland,  Delaware  and  New  Jersey.  This  study  was  re¬ 
quired  by  WILMAPCO  in  order  to  obtain  certification 
from  H.U.D.  for  water  supply  funding. 

Supervised  the  process  design  for  the  30  MGD  advanced 
wastewater  treatment  plant  to  be  constructed  for  WSSC 
at  Piscataway,  Maryland.  Unit  operations  included  two 
stage  suspended  biological  growth  for  nitrification  and 
denitrification,  alum  addition  for  phosphorus  removal, 
duzl  media  filtration  and  post  aeration.  In  addition, 
computer  facilities  provide  the  ultimate  in  automation 
of  an  advanced  wastewater  treatment  facility. 

Participated  in  biolog ical  treatability  studies  and  the 
conceptual  design  of  two  industrial  wastewater  treat¬ 
ment  plants  providing  secondary  treatment  for  citric 
acid  and  rayon  wastewaters,  respectively. 

Participated  on  an  EPA  project  which  developed  support¬ 
ing  information  for  pretreatment  regulations. 

Project  Manager  on  biological  treatability  studies  and 
the  conceptual  designs  of  wastewater  treatment  plants 
involving  cellulose  acetate,  wire  mill,  secondary 
metals  refining (  and  peanut  blanching  and  candy  manu¬ 
facture. 

Managed  a  hazardous  sludge  disposal  study  for  an  indus¬ 
try  in  Rome,  Georgia,  which  included  a  preliminary 
siting  study  for  a  hazardous  waste  landfill. 

Prepared  over  5  SPCC  plans  for  various  industries 
throughout  the  Southeast  for  the  containment  of  oil  and 
hazardous  wastes. 

Technical  consultant  on  a  project  which  developed  a 
portable  treatment  process  capable  of  treating  2 
million  gallons  of  hazardous  wastes  from  the  Anniston 
Army  Depot  containing  chrome,  metals,  phenol  and  large 
amounts  of  organics.  Associated  sludge  disposal  tech¬ 
niques  included  dewatering,  and  chemical  fixation  with 
disposal  in  a  sanitary  or  secure  landfill. 

Conducted  a  program  to  assess  phenol  contamination  of 
the  groundwater  table  emanating  from  a  lagoon  contain¬ 
ing  wastewater . 

Managed  a  sanitary  landfill  permitting  project  for 
Ft.  Benning,  Georgia  which  included  multiple  site  eval¬ 
uations,  waste  characterization  and  quantification. 
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Charles  M.  Mangan  (Continued) 

Project  Manager  on  various  phases  of  three  201  Facili¬ 
ties  Plans  for  Dekalb  County,  GA. ,  Valparaiso,  FL.  and 
Alapaha,  GA. 

Managed  sewer  system  evaluation  surveys  for  Knoxville, 
Charlotte  and  five  other  smaller  communities. 

1980-Date  Engineering-Science,  Inc.  Atlanta,  Georgia.  Manager  of 
Environmental  Studies.  Recent  experience  included  the 
water  permitting  for  a  petroleum  refinery  expansion  for 
Bess  Oil  Co.  in  southern  Mississippi,  and  developmental 
permits  including  Corps  Section  404  and  10,  and  coastal 
zone  permits  for  20,000  acres  of  coastal  property  in 
eastern  North  Carolina.  Other  pertinent  experience 
includes  a  site  assessment  for  a  pulp  and  paper  mill  in 
southern  Alabama  and  an  environmental  assessment  for  a 
major  wastewater  treatment  plant  expansion. 

Performed  a  solid  waste  management  evaluation  for  New 
Hanover  County,  North  Carolina.  Conducted  hazardous 
waste  audits  on  three  U.S.  Air  Force  bases  to  identify 
past  chemical  handling  practices  and  the  possibility  of 
contaminant  migraton  off  the  base  property. 

Publications 

"Aquadilla,  P.R.  Current  and  Diffusion  Studies*  presented  at  the 
Pollution  Control  Federation  -  Reconvened  Session  1972. 

"EPA  Effluent  Guideline  Studies"  presented  to  the  Gum  and  Wood 
Chemicals  Association,  Atlanta,  GA  1974. 

"Hazardous  Spill  Regulations"  presented  to  the  Gum  and  Wood  Chem¬ 
icals  Association.  Charleston,  SC  1976. 


ES  engineering-science 


Biographical  Data 


Education 


B.S.  in  Environmental  Health  Science  (Magna  cum  laude),  1976, 
University  of  Georgia,  Athens,  Georgia 
Limnology  and  Environmental  Biology,  University  of  Florida, 
Gainesville,  Florida 

MBA  Candidate,  Marketing,  Georgia  State  University 
Professional  Affiliations 


American  water  Resources  Association 

Technical  Association  of  the  Pulp  and  Paper  Industry 

Experience  Record 

1974-1976  U.S.  Environmental  Protection  Agency,  Surveillance 

and  Analysis  Division.  Cooperative  Student.  On 
assignment  to  Air  Surveillance  Branch,  participated 
in  ambient  air  study  in  Natchez,  Mississippi,  and 
operated  unleaded  fuel  sampling  program  for  Southeast 
National  Air  Surveillance  Network.  For  Engineering 
Branch,  participated  in  NPDES  compliance  monitoring 
of  industrial  facilities  throughout  the  southeast; 
operation  and  maintenance  studies  of  municipal  waste 
treatment  facilities;  and  post-impoundment  study  of 
West  Point  Reservoir,  West  Point,  Georgia.  Partici¬ 
pated  in  industrial  bioassay  studies  for  the  Eco¬ 
logical  Branch, 

1977-Date  Engineering-Science.  Environmental  Scientist. 

Responsible  for  the  conduct  of  water  and  wastewater 
sampling  programs  and  analyses,  quality  control, 
laboratory  process  evaluations,  and  evaluation  of 
other  environmental  assessment  data.  Conducted 
leachate  extraction  studies  of  sludges  produced  at  a 
large  organic  chemicals  plant  to  define  nature  of 
sludges  according  to  the  Resource  Recovery  and  Con¬ 
servation  Act  Guidelines.  Involved  in  laboratory 
quality  assurance  program  for  the  analysis  of  water 
samples  used  in  a  stream  modeling  project.  Conducted 
a  water  quality  modeling  study  for  Amerada  Hess 
Corporation  to  determine  the  assimilative  capacity  of 
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Mark  I.  Spiegel  (Continued) 

a  stream  receiving  effluent  from  a  southern 
Mississippi  refinery. 

Participated  in  bench-scale  industrial  treatability 
studies  conducted  for  the  American  Textile  Manufac¬ 
turers  Institute  and  Eli  Lilly  Pharmaceuticals  in 
Mayaguez,  Puerto  Rico,  and  in  carbon  adsorption 
studies  for  an  American  Cyanamid  chemical  plant  and 
Union  Carbide  Agricultural  Products  Division. 

Involved  in  various  aspects  of  several  industrial 
environmental  impact  assessments  including  pre¬ 
liminary  planning  for  a  comprehensive  study  for  St. 
Regis  Paper  Company  on  a  major  pulp  and  paper  mill 
expansion  project.  Assisted  in  preparation  of  third- 
party  EIS  for  EPA  and  Mobil  Chemical  Company  con¬ 
cerning  a  proposed  16,000-acre  phosphate  mining  and 
beneficiation  facility.  Developed  an  EIA  prior  to 
construction  of  a  pulp  and  paper  complex  by  the 
Weyerhaeuser  Company  in  Columbus,  Mississippi,  which 
included  preparation  of  a  separate  document  for  the 
Interstate  Commerce  Commission  concerning  the  con¬ 
struction  of  a  railroad  spur  to  serve  the  complex. 
Also  involved  in  formulating  the  water  quality,  water 
resource  and  socio-economic  aspects  of  an  environ¬ 
mental  impact  assessment  for  International  Paper 
Company.  Participated  in  large  scale  site  evaluation 
to  determine  the  suitability  and  environmental  per¬ 
mitting  requirements  of  a  site  for  an  east  coast 
brewery  for  the  Adolph  Coors  Company.  Participated 
in  a  study  to  evaluate  various  options  for  developing 
a  large  parcel  of  land  in  the  coastal  section  of 
North  Carolina.  The  study  involved  evaluating  both 
the  market  potential  and  environmental  constraints  of 
various  options  for  development  such  as  timber  har¬ 
vesting,  peat  mining,  corporate  farming  and  aqua¬ 
culture  (catfish  farming). 

Project  Manager.  Conducted  comprehensive  process 
evaluation  of  an  80  mgd  wastewater  treatment  system 
for  Weyerhaeuser  Company.  Responsible  for  a  s  :udy  to 
determine  the  leaching  characteristics  of  s  -  ges  for 
a  paint  manufacturing  facility  for  RCRA  compliance. 
Also  panaged  study  for  development  of  a  solid  waste 
management  plan  for  a  ceramic  pottery  manufacturer  in 
northern  Alabama  which  included  evaluating  surface 
and  ground-water  contamination  potential  from  the 
existing  disposal  site  and  assisting  manufacturer  in 
developing  a  disposal  program  acceptable  to  state 
agencies. 
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Mark  I.  Spiegel  (Continued) 

Participated  as  project  team  member  for  Phase  I 
Installation  Restoration  Program  projects  for  the 
Department  of  Defense.  Studies  were  conducted  at 
twelve  Air  Force  bases  to  identify  past  hazardous 
waste  disposal  practices  that  could  result  in 
migration  of  contaminants  and  to  recommend  priority 
sites  requiring  further  investigation. 

Developed  an  Environmental  Audit  Manual  for  a 
pharmaceutical  company.  The  purpose  of  the  audit 
manual  was  to  aid  the  company  in  identifying  areas 
where  a  particular  facility  may  not  comply  with 
Federal  and  state  environmental  regulations. 
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Biographical  Data 

YANE  NORDHAV 
Hydrogeologist 


Education 

B.A.  in  Political  Science,  1974,  University  of  Copenhagen 
B.A.  in  Geology,  1976,  University  of  California,  Berkeley 
M.Sc.  candidate  in  Geology,  1983,  California  State  University, 
Hayward 

Professional  Affiliations 

Association  of  Engineering  Geologists 
Association  of  Environmental  Professionals 
Association  of  Women  Geoscientists 


jerience  Record 
1 977-1980 


Environmental  Impact  Planning  Corporation,  San  Fran¬ 
cisco,  California.  Geologist/Project  Manager. 
Conducted  geologic  and  hydrologic  studies  to  evaluate 
adverse  impacts  of  residential,  commercial,  and 
industrial  developments.  Responsible  for  evaluating 
effects  on  groundwater  quality  and  quantity  of  con¬ 
verting  750  acres  of  prime  agricultural  land  to 
residential  use  in  Fresno  County.  Developed  a  water 
balance  for  the  basin  for  existing  and  future  condi¬ 
tions  and  estimated  water  quality  impacts  of  instal¬ 
ling  septic  tank  systems  in  areas  with  a  high  water 
table  and  well- dev eloped  hardpan. 

Supervised  study  of  quantity  and  quality  of  available 
sand  and  gravel  resources  in  Sacramento  County, 
including  an  estimate  of  the  cost-effectiveness  of 
extraction  versus  importation.  Conducted  hydrogeo¬ 
logic  investigation  focusing  on  groundwater  occurrence 
and  movement,  fault  activity,  and  nature  of  soil 
material  to  determine  suitable  disposal  sites  for 
sludge  generated  in  the  San  Francisco  Bay  area. 

Served  as  project  manager  for  numerous  environmental 
studies  focusing  on  hazards  from  slope  instability, 
settlement,  subsidence,  erosion,  and  flooding  in 
California,  Wyoming,  and  Nevada. 
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Yane  Nordhav  (Continued) 


1981-Date  Engineering-Science.  Hydrogeologist/Pro ject  Manager. 

Responsible  for  hydrologic  and  geologic  investigations 
supporting  hazardous  waste  investigations  and  water 
resource  development  and  groundwater  management 
programs  in  a  variety  of  geologic  and  hydrologic 
regimes.  Activities  include  development  of  drilling 
programs,  supervision  of  well  installation,  geophys¬ 
ical  logging,  and  groundwater  sampling  for  trace 
metals  and  organic  analysis.  Developed  and  supervised 
drilling  programs  to  investigate  potential  groundwater 
contamination  at  Edwards  AFB  and  McClellan  AFB  as  part 
of  the  U.S.  Air  Force's  Installation  Restoration 
Program  -  Phase  II.  Directed  installation  and  sampl¬ 
ing  of  groundwater  monitoring  wells  and  completion  of 
soil  borings  downgradient  from  suspected  contamination 
sources  to  determine  the  extent  of  area  contamination 
resulting  from  past  waste  management  practices  of 
semiconductor  firms.  Involved  in  a  study  ->f  past 
material  handling  practices  at  Drew  Manufacturing 
Company  to  determine  surface  and  subsurface  distribu¬ 
tion  of  trace  metals  and  the  extent  of  soil  contamina¬ 
tion. 

Served  as  project  manager  on  field  investigations  and 
preparation  of  environmental  impact  reports  concerning 
increased  discharge  of  wastewater  treatment  plant 
effluent  to  the  Santa  Ynez  River  in  Santa  Barbara 
County,  development  of  an  area  subject  to  severe 
flooding  in  Richmond,  California,  and  proposed  gold 
mining  operations  in  Napa  County.  Also  involved  in 
major  research  and  field  demonstration  project  inves¬ 
tigating  the  feasibility  of  irrigating  food  crops  with 
treated  wastewater.  Duties  include  preparing  reports 
on  studies  of  aerosol  generation  and  pathogen  disper¬ 
sion  as  well  as  interpreting  water  quality  and  phys¬ 
ical/chemical  soils  data. 
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Biographical  Data 
DANIEL  R.  DUPREY 


CPII  Redacted]  Civil  En&ineer 


Education 


B.S.  in  Civil  Engineering,  1981,  University  of  Santa  Clara 
Professional  Affiliations 

Engineer-in-Training  Certification  (California,  1980) 

Honorary  Affiliations 

Tau  Beta  Pi 
Experience  Record 

1980- 1981  J&M  Engineering  Inc.,  Hayward,  California.  Worked  as  an 

Engineer  for  a  pipeline  construction  contractor.  Involv¬ 
ed  estimating,  cost  accounting,  and  site  inspections.  In 
eluded  two  months  site  experience  as  foreman  for  storm 
drain  and  sewer  construction  for  the  Fashion  Island  Shop¬ 
ping  Center,  San  Mateo. 

1981  E.  John  Finnemore,  PH.D  University  of  Santa  Clara.  As¬ 

sisted  university  professor  in  the  revision  of  a  hydrau¬ 
lics/fluid  mechanics  test  book  by  the  expansion  and 
correction  of  problem  statements  and  solutions  and  by 
clarification  of  prose  in  the  text. 

1981- Date  Engineering-Science,  Inc.,  Monterey,  California. 

Wrote  Ranier  Terrace  Water  Supply  and  Wastewater  Manage¬ 
ment  Study  for  1,500-acre  residential,  commercial  and 
industrial  development  in  Pierce  County,  Washington. 
Involved  the  development  and  evaluation  of  alternative 
water  and  wastewater  systems  for  the  currently  undevel¬ 
oped  site  and  the  selection  of  apparent  best  alternative 
systems  based  on  economic,  environmental,  performance 
and  implementability  factors.  Included  the  development 
of  projected  water  demands  and  wastewater  flows,  estab¬ 
lishment  of  detailed  design  criteria  for  all  system 
compenents  and  development  of  present-worth  costs  for 
each  alternative. 

Performed  monitoring  well  sampling  of  groundwater  con¬ 
taminated  by  tr ichloroethane  (TCE)  leaked  from  under¬ 
ground  storage  tanks  for  Advanced  Micro  Devices  and 
Synertech  in  Sunneyvale,  California  as  part  of  each 
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company's  groundwater  contamination  investigation  and 
clean-up  program. 

Design  Engineer  for  EPA-funded  Moss  Landing  Sewerage 
Projected  involving  the  development  of  plans  and  speci¬ 
fications  for  a  wastewater  collection  and  transmission 
system  for  the  Moss  Landing  area  consisting  of  sewer 
mains,  pump  stations  and  force  mains.  Participated  in 
project,  which  is  currently  awaiting  approval  to  award 
construction  contract,  from  preliminary  design  through 
bid  phase. 

Assisted  Project  Engineer  in  construction  phase  design 
services  for  the  Monterey  Regional  Water  Pollution 
Control  Agency  (MRWPCA)  fifty-million  dollar  regional 
wastewater  transmission  and  ocean  outfall  system,  main¬ 
ly  involving  the  review  of  shop  drawing  submittals  and 
clarification  of  design  intent  of  plans  and  specifica¬ 
tions. 

Wrote  preliminary  design  report  for  stand-by  power  and 
remote  monitoring  telemetry  systems  for  the  Pebble  Beach 
Community  Services  District  wastewater  pump  stations. 

Wrote  operations  and  maintenance  manual  for  the  Monterey 
Effluent  Pump  Station  which  will  pump  all  wastewater 
flows  from  Monterey  and  Pacific  Grove  to  the  MRWPCA 
regional  system. 


APPENDIX  B 

LIST  OF  INTERVIEWEES 


Most  Recent  Position 


Period  of  Service 


1 .  Chief  Civil  Engineer,  93  CES 

2.  Acting  Environmental  Coordinator,  93  CES 

3.  Base  Bioenvironmental  Engineer,  USAF  Hosp 

4.  Bioenvironmental  Engineering  Staff,  USAF  Hosp 

5.  Bioenvironmental  Engineering  Staff,  USAF  Hosp 

6.  Public  Affairs  Officer,  93  CSG 

7.  Internal  Auditor,  AF  Audit  Agency 

8.  NCOIC  Photo  Lab,  93  CSG 

9.  Supervisor  Auto  Hobby  Shop,  93  CSG 

10.  NCOIC  X-Ray  Lab,  USAF  Hosp 

11.  NCOIC  Dental  Lab,  USAF  Hosp 

12.  NCOIC  Hospital  Lab,  USAF  Hosp 

13.  NCOIC  Munitions  Maintenance,  93  MMS 

14.  NCO  Munitions  Maintenance,  93  MMS 

15.  Real  Properties  Officer,  93  CES 

16.  Supervisor  Sewage  Treatment  Plant,  93  CES 

17.  OIC  Field  Maintenance  Squadron,  93  FMS 

18.  NCOIC  Corrosion  Control,  93  FMS 

19.  NCOIC,  Jet  Engine  Shop,  93  FMS 

20.  NCOIC  Battery  Shop,  93  FMS 

21 .  NCOIC  AGE  Shop,  93  FMS 

22.  Asst.  NCOIC  Corrosion  Control,  93  FMS 

23.  Acting  Supervisor  Roads  and  Grounds,  93  CES 


1 982-Present 
1  983-Present 
1 981 -Present 
1  982-Present 
1 981 -Present 
1 981 -Present 
1 981 -Present 
1 981 -Present 
1 981 -Present 
1 979-Present 
1 981 -Present 

1 981 - Present 

1 982- Present 

1 976- Present 
1 965-Present 
1 975-Present 
1 981 -Present 
1  973-Present 
1 973-Present 
1  980-Present 

1 977- Present 
1 981 -Present 
1  973-Present 


Most  Recent  Position 


Supervisor  Entomology  Shop,  93  CSG 


Supervisor  Entomology  Shop,  93  CES 


Mechanical  Superintendent,  93  CES 


Chief  Fuels  Management,  93  Supp 


NCOIC  Exterior  Electrics,  93  CES 
Supervisor  Power  Production,  93  CES 


NCOIC  Vehicle  Maintenance,  93  Trans 


NCO  Vehicle  Maintenance,  93  Trans 


NCOIC  Operations  Maintenance  Sq,  93  OMS 
OIC  Operations  Maintenance  Sq,  93  OMS 
NCOIC  Non-Powered  AGE,  93  OMS 
NCOIC  Trailer  Maintenance,  93  MMS 


NCOIC  Aircraft  Washrack,  93  OMS 


NCOIC  PMEL,  93  AMS 


NCOIC  Packing  and  Grading,  93  Supp 


NCOIC  Det.  1,  318  FIS 


OCI,  84  FIS 


NCOIC  Defensive  Fire  Control,  93  AMS 


NCOIC  Aircrew  Training  Devices,  93  AMS 


Environmental  Coordinator,  93  CES 
Equipment  Operator,  93  CES 
Equipment  Operator,  93  CES 
Equipment  Operator,  93  CES 
Equipment  Operator,  93  CES 


Period  of  Service 


1  965-Present 


1950-1982 


1 948-Present 


1  978-Present 


1  979-Present 


1  964-Present 


1  982-Present 


1 974-Present 


1  980-Present 


1  982-Present 


1 975-Present 


1  982-Present 


1 980-Present 


1 981 -Present 


1 983-Present 


1 982-Present 


1 981 -Present 


i  976-Present 


1 981 -Present 


1978-1982 


1941-1986 


1949-1975 


1943-1972 


1957-1971 


B-2 


Most  Recent  Position 


Period  of  Service 


• 

00 

Fire  Chief,  93  CES 

1958-1975 

49. 

Equipment  Operator,  93  CES 

1948-1950 

50. 

Fire  Chief,  93  CES 

1 982-Present 

51  . 

Firefighter,  93  CES 

1  952-Present 

52. 

Equipment  Operator,  93  CES 

1951-1982 

53. 

Equipment  Operator,  93  CES 

1  967-Present 

54. 

Equipment  Operator,  93  CES 

1961-1978 

55. 

Laboratory  Supervisor  Sewage 
93  CES 

Treatment  Plant, 

1  970-Present 

56. 

Chief  Construction  Management,  93  CES 

1  965-Present 

57. 

Construction  Inspector,  93  CES 

1  960-Present 

58. 

Deputy  Base  Civil  Engineer, 

93  CES 

1957-1971 

59. 

Chief  Drafting  Section,  93  CES 

1 954-Present 

60. 

Planning  Technician,  93  CES 

1 981 -Present 

61  . 

Chief  of  Planning,  93  CES 

1  978-Present 

62. 

Supervisor  Wastewater  Treatment  Plant,  93  CES 

1961-1978 

63. 

Supervisor  Roads  and  Grounds 

,  93  CES 

1941-1966 

64. 

Chief  Roads  and  Grounds,  93 

CES 

1949-1975 

65. 

Safety  Engineer,  93  BMW 

1 967-Present 

66. 

Maintenance,  93  FMS 

1942-1967 

67. 

Maintenance,  93  FMS 

1942-1979 

OUTSIDE  CONTACTS 

Darrel  Larimer 

Merced  Irrigation 

District,  Merced,  CA 

Engineer 

209/722-5761 

Jim 

Gibson 

U.S.  Corps  of  Engineers, 

Engineer 

Sacramento,  CA 

916/440-2541 

John  Sibilsky 
Engineer 


Gil  Bertoldi,  Geologist 
Eric  Swanson,  Geologist 


R.  V.  Swanson 
Engineer 


Debbie  Robinson 
Environmental  Resource 
Specialist 

Lonnie  Wass 
Engineer 


Mohinder  Sandhu 
Engineer 


Robert  Ehlers 
Environmental  Section 


Suzanne  Wall 
Biologist 


U.S.  Corps  of  Engineers, 

Flood  Plain  Management  Group, 
Sacramento,  CA 
(916)440-3550 

U.S.  Geological  Survey 
California  District  Office, 

Sacramento,  CA 
(916)484-4606 

California  Department  of  Water 
Resources 

San  Joaquin  District,  Fresno,  CA 
(209)445-5372 

U.S.  Environmental  Protection  Agency 
Region  IX,  San  Francisco,  CA 
41 5/974-8362 

California  Regional  water  Quality 
Control  Board 
Central  Valley  Region 
Fresno  Branch  Office 
209/445-5116 

California  Department  of  Health 
Services 
Fresno,  CA 
209/445-5321 

California  Department  of  Fish  and  Game 
Sacramento,  CA 
916/445-3531 

California  Natural  Diversity  Data  Base 
Sacramento,  CA 
916/324-3816 


Tom  Burnham 
Agronomist 


USDA  Soil  Conservation  Service 

Los  Banos,  CA 

209/826-5770 


The  primary  mission  of  the  93rd  Bombardment  Wing  is  the  development 
and  maintenance  of  a  combat-ready  force  capable  of  conducting  long-range 
bombardment  operations  as  directed  by  the  Strategic  Air  Command  (SAC). 
Additionally  the  93rd  trains  all  B-52  stratof ortress  (G  and  H  Series) 
and  KC-1 35  stratotanker  combat  crews  for  SAC.  The  Wing  is  also  respon¬ 
sible  for  operating  Castle  AFB  and  supporting  the  various  tenant  units 
at  the  base. 

TENANT  ORGANIZATIONS  AND  MISSIONS 

84th  Fighter  Interceptor  Training  Squadron 

The  mission  of  the  84  FITS  is  to  provide  aircrews  and  aircraft  in 
support  of  North  American  Air  Defense  Command  (NORAD)  target  force 
requirements,  E-3A  crew  training,  weapons  controller  training,  and  F-106 
target  support.  Provide  electronic  counter  counter  measure  training, 
initial  and  continuation  basic  fighter  maneuvering,  air  combat  tactics 
lead-in  training,  and  low  level  visual  training.  Maintain  weapons 
storage  capability  in  support  of  NORAD  OPLAN  3000,  operate  the  elec¬ 
tronic  counter  measures  pod  maintenance  facility  and  the  joint  inter¬ 
mediate  maintenance,  J-33  engine  program.  Unit  manning  is  approximately 
210  personnel.  The  type  aircraft  assigned  is  the  T-33. 

318th  Fighter  Interceptor  Squadron,  Pet.  1 

The  318  FIS,  McChord  AFB,  Washington,  maintains  two  F-106  Delta 
Darts  on  five  minute  alert  at  Castle  AFB.  The  mission  of  the  inter¬ 


ceptors  and  the  27  assigned  personnel  is  to  maintain  the  integrity  of 
U.S.  airspace  during  peacetime  and  in  the  event  of  hostilities,  to 


SAC  Management  Engineering  Team  (SACMET) 

The  SAC  Management  Engineering  Team  has  played  an  integral  part  in 
Castle's  management  support  activities  since  its  inception  more  than  a 
decade  ago.  The  team,  a  field  extension  of  the  Sq  SAC  Manpower  and 
Organization  Staff,  is  one  of  28  SACMETs  throughout  the  Command  charged 
with  developing,  implementing,  and  refining  controls  over  the  Command's 
most  costly  resource  -  authorized  manpower.  The  SACMET' s  responsibility 
is  developing  manpower  standards.  Other  activities  include  validating 
requests  for  manpower  and  organization  changes,  management  consultant 
services,  contract  manpower  analysis,  and  other  manpower  services. 

2035th  Communications  Squadron 

The  2035th  Communications  Squadron  is  a  unit  of  the  Air  Force 
Communications  Command  (AFCC)  and  a  part  of  the  Strategic  Communications 
Division  (SCD). 

The  mission  of  the  2035th  Communications  Squadron  is  to  manage, 
operate  and  maintain  communication-electronics  and  air  traffic  control 
systems  in  support  of  the  93rd  Bombardment  Wing  (SAC)  and  the  84th 
Fighter  Interceptor  Training  Squadron  (TAC).  This  includes  the  main¬ 
tenance  of  NAVA IDs ,  radar,  radios,  telephones,  the  operation  of  the  base 
switchboard,  message  center,  and  providing  combat  crew  communications  to 
aircrews.  The  2035th  provides  air  traffic  control  service  to  SAC's 
busiest  base  as  well  as  servicing  ten  satellite  airports. 

Detachment  1 ,  4200  Test  and  Evaluation  Squadron 

Detachment  1 ,  4200  TES,  a  direct  reporting  element  of  Headquarters 
Strategic  Air  Command  Aeronautical  Requirements  Directorate,  is  respon¬ 
sible  for  supporting  Aircrew  Training  Device  acquisition  programs, 
management  of  Class  V  modifications  to  existing  devices,  and  computer 
systems  support  for  digital  trainers.  Prime  areas  of  responsibility 
include  preparation  of  test  planning  documents,  programming  plans,  test 
reports,  and  computer  program  updates  for  B-52  and  KC-135  Aircrew 
Training  devices.  They  provide  technical  support  in  the  development  of 
product  specifications,  at  design  reviews  and  during  aircrew  training 
device  test  activities. 

Detachment  412,  Air  Force  Audit  Agency 

The  local  Air  Force  Audit  Agency  office  is  a  component  of  the 
Western  Audit  Region  of  the  Air  Force  Audit  Agency  at  McClellan  AFB,  CA. 


The  primary  mission  of  the  Air  Force  Audit  Agency  is  to  provide  all 
levels  of  Air  Force  management  with  an  independent,  objective,  and 
constructive  evaluation  of  the  effectiveness  and  efficiency  with  which 
managerial  responsibilities  are  carried  out. 

Field  Training  Pet.  514  (ATC) 

Field  Training  Detachment  514  is  a  unit  of  the  37-51 st  Field 
Training  Squadron  at  Sheppard  AFB,  Texas.  The  primary  mission  is  to 
provide  advance  training  on  specific  weapons  systems  and  associated 
aerospace  ground  equipment  which  are  related  to  the  B-52  and  KC-1 35 
aircraft,  and  to  provide  continuous  training  to  individuals  in 
operational  units  on  new  equipment  and  new  techniques.  In  addition,  the 
detachment  provides  courses  to  support  the  primary  mission  of  the  93rd 
Bomb  Wing. 

Pet.  2,  9th  Weather  Squadron  (MAC) 

Detachment  2  is  a  member  of  the  9th  Weather  Squadron  with  head¬ 
quarters  at  March  AFB,  California.  Overall  responsibility  belongs  to 
3rd  Weather  wing  (MAC)  with  headquarters  at  Offutt  AFB,  Nebraska. 

The  detachment  provides  weather  support  around-the-clock,  seven 
days  per  week.  Weather  conditions  are  constantly  monitored  by  weather 
observers  using  modern  meteorological  equipment.  In  addition  to  normal 
crew  briefings,  weather  forecasters  can  brief  airborne  crews  via  the 
pilot-to-metro  radio.  The  detachment's  communication  equipment  can 
provide  almost  instantaneous  information  on  current  weather  worldwide. 
Pet.  1,  323  Flying  Training  Wing  (FTC) 

Detachment  1  is  a  sub-unit  of  the  323  Flying  Training  Wing  head¬ 
quartered  at  Mather  AFB,  California. 

The  primary  mission  is  to  operate  the  Accelerated  Copilot 
Enrichment  (ACE)  program  through  use  of  the  T-37B  aircraft.  The  overall 
objective  of  the  ACE  program  is  to  provide  increased  flying  oppor¬ 
tunities  for  younger  pilots,  strengthen  their  self  confidence  and 
increase  their  opportunities  to  develop  decision  making  skills.  In 
addition,  the  program  gives  copilots  more  flying  experience  and  the 
maturity  that  is  essential  in  preparation  for  the  assumption  of  aircraft 
commander  responsibilities. 
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Vehicle  Maintenance  325  Yes  Yes  Floor  drains  to  oil/water 

separator  disposed  by 
contractor.  Solvents 
disposed  by  contractor. 
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93rd  Combat  Support  Group  (CSG) 


Present  Handles  Generates  Typical  Treatment,  Storage 

Location  Hazardous  Hazardous  and  Disposal 
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Present  Handles  Generates  Typical  Treatment,  Storage 

Location  Hazardous  Hazardous  and  Disposal 


+  J 1 


\ 


n 


K.*  - 


LLtl  I.  H.  KLEINFEl  R  &  ASSOCIATES 


BORING  LOG 


CIOTECs-^'CAL  COS$U'.t*nT5  —  V*T!t'4tS  t!$Tls£ 


nmiCATi 


Location!  SJ  o f  SBfc  a f  Section  5-7-13, 

Drilled  lyt  mUHoffnen 

lor.  1  -  15,  1923. 


Depth  to  eatert  9  feet. 


9  to  4A 

SaxxL 

Casing: 

50  ft.  of  20" 

to  6t 

Sardpan 

6  to  17 

day 

SeJMel 

1,300 

17  to  39 

Send 

39  to  66 

day 

Draw- 

68  to  8$ 

Qravel  and  boulders 

deant 

30  feet. 

General  Hectrlc  Induct  ion  Motor,  Model  Bo.  4373. 

Type  t.  T.  322  -  6  -  25  -  1200 

Ibnt  i 

Toltl  440 

Ampt  25.5 

Bo.  4014969 

Ihll  load  (peed  1,160 

3  phase,  60  cycle 

H.P.  25  50°  0 


Cost,  Pump ,  $921.00 


Byron  Jiackson  -  Built  on  Order  Bo.  78196. 

#6  L.  C.  Deeprell  Turbine  Poop  to  deliver  1,300  0.P.1U  at 
47  ft.  Total  head. 

1  length  10*  Suction  end  Strainer  over-all  to  be  5*. 

#3  Pcup  Bead  complete  with  10*  discharge  and  eomanloa 
flange  bolted  to  saose,  fitted  to  Motor  (Above) 

1  Automatic  Lubricator  with  solenoids  for  440  volt  circuit. 

Colt  42  feet  of  10*  x  2^*  *  1  11/16"  Column, 
iff:  69? 

Type!  D.V.  Sate:-  lew  Pump  installed 

Date!  13-20-23  Sprit*,  1929. 

Cap.t  1,200  O.PJU  Total  head  47  feet.  Pumo  Test  #2003 
l;xi  1,200. 

SAB  JQACpIB  LIGHT  A  FOIZS  CO.  M BB  SO.  92970. 


lew  Pomp 

Sotei-  Spring,  1929 


(«6UL  ,  2  Stage  •  860  R.P.U. 
(  will  give  73  ?.pcmp  Iff. 

(  idd  Jc.3  Col.  for  10" 

(  0.5  B.P.  Add.  for  Shaft 
;  «  8.P.  Motor  •  860  S.P.M. 
'  1,000  9«PiU«  on  42  feet* 


UUlIGAnaN  WELL  #34 
Location:  SV%  of  SW*  Section  31-6-13 
Drilled  by  J.  U.  Livermore  •  1922 


0  -  6  Soil 

6  -  9  Hard  Pan  51  ft.  24"  Casing 

9-25  Hard  Pan 
25  -  58  Clay  &  Hard  Pan 

58  -  78  Clay  &  Hard  Pan 

78  -  84  Water  Sand 


MOTOR 

General  Electric 
25  HP  -  440  volts 
1150  IPM 


Byron  Jackson  Head 
iu"  Discharge  Head 

60  ft.  10"  l.D.  Col.  x  1-3/16  Shafting  &  2fc"  Tubing 
1-2  stage  14"  Berkeley  Bowl 

SXA&TEH 

General  Electric  440  volts 


New  Col.  Tubing  &  Bowls  •  1959 
Motor  &  Head  from  old  pump 


E-10 


WELL  NO.  34 -A 


W.  0.  2162 


Atwater  District  NV/-J-  of  Section  6-7-13 
Drilled  by  M.  I.D.  December  1940 


0-5 

Soil 

54 »  of  18"  #14  Ga.  Double  Casing 

5-8 

Hardpan 

Perf .  3/16"  x  1"  C.C. 

8-25 

Sand 

25  -  34 

Red  Sand 

1  Steel  shoe 

34-37 

Hard  Sand 

37  -  47 

Sand 

47-60 

Clay 

60-80 

Hard  Sand 

80-96 

Sandy  Clay 

Well  Developed  2000  G.P.M. 

35 »  D.D. 


Motor  -  40  H.P.  3  4  440  Volts  1160  R.P.M»  Westinghouse 
Pump  -  Pomona  5  H.P.  Head  12"  O.D.  Discharge  #H3P611C-1 
40*  120D  x  1-13/16  Column  end  shaft 

2  Stare  415"  »».c. 

Starter  -  Westlnghouse  Outdoor  Pump  Plant  Panel 
Motor  Hood  and  steel  stand 


Veil  -  13*  Open  Bottom 
Casing  -  Perforated. 


location}  Barker  Bench  lot  30 , 
Section  31-6-13 

Drilled  By:  Oetertarg  Bros. , 
Korea  17,  1923. 

Depth  to  Vat  art 


0 

to 

9 

Pop  Soil 

9 

to 

aa 

Hardpon 

38 

to 

40 

Sand 

40 

to 

43 

Clay 

43 

to 

50 

Send 

30 

to 

S2 

Clay 

62 

to 

78 

Oravel 

78 

to 

93 

Hertpaa 

93 

Sand 

18*  landed  at  51  Peet 
16*  •  •  31  » 

16*  Out  ,off  „  45  » 

1630  a.P.lU  •  46  ft.  total  Head. 
4.0  feet  Depth  to  Static  Water. 
37.0  Peat  -  Brando ea. 

Sff.  7& 


W5ML 

|B  H.P.  Byroo-Jacksoa  -  0.2. 

900  BJUL.' 

440  Volte,  3  Phase,  60  Cycle,  Vertical  Shaft. 
O.X.  Automat ic  Starter. 


PTJ;  A009.34 

Ho.  6  AL  -  2  Sta/i-  Daop  Well  (17  3/3"  O.D.) 

Built-In  Motor 

Suction  -  13'  of  13*  O.D. 

Column  -  4?'  of  12*  O.D. 

Shaft  -  1  11/16*  die.  Shaft  Tubing  -  2j*  dia. 


Cost  of  Poor  &  Motor: 


2><x..  6,197  7  a/«k/  Pump 

Sc,fi <2.  ~[q'  .f. 


5  0  fJ-fi  -  <«  £  /  ' 

£  '  J>uc4i on  -6"  Column 


WELL  SO.  225-P 


Location: 


157'  S.  to  Ballevue  Ave.  1365'  E.  to  Franklin  Rd 


Drilled  by:  Bill  Belknap 

O'  to  1'  Red  soil 
1'  to  4'  Hardpan 
4'  to  11'  Hard  red  clay 
11'  to  15'  Sandy  clay 
15'  to  21'  Sand 
21'  to  68'  Gray  clay 
68'  to  82'  Dirty  sand 
82'  to  99'  Hard  clay 
99'  to  103'  Coarse  gray  sand 
103'  to  110'  Red  sandy  clay 

110'  to  116'  Red  silty  sand 

116'  to  158'  Red  clay 

158'  to  171'  Red  sand 


April  19,  1965 

Casing  -  124  Ft. 
Depth  -  171  Ft. 


Developed: 


G.P.M. 

G.P.M. 

G.P.M. 

G.P.M. 


96  Ft. 
93  Ft. 
89  Ft. 
86  Ft. 


Static  Water: 


26  Ft. 


Motor: 


Pump: 


U.S •  -  60  HP  -  Vertical  Hollow  Shaft 
440  Volts  -  3  phase  -  60  cycle  -  1770  RPM 
10"  Standard  Discharge 

Byron  Jackson  -  1  stage 
Oil  Lubricated 
Section  Length  20  Feet 
10  Feet  10"  suction 
Pump  setting  110' 

Impeller  Ho.  CG  Bowl  14"  CGH 


E-J 


Location: 


36'  S.  to  Bellevue  Ave.  1260*  E.  to  Fox 


Drilled  by: 

Bill  Belknap 

O'  to 

2' 

Top  soil 

2'  to 

6' 

Ha  r  dp  an 

6’  to 

15’ 

Red  clay 

15*  to 

46' 

Sandy  clay 

46'  to 

57' 

Gray  clay 

57'  to 

61’ 

Sand 

61*  to 

63' 

Gray  clay 

63'  to 

69' 

Gray  sand  (Med.) 

April  27,  1965 

69'  to 

84' 

Sandy  clay 

84'  to 

90' 

Medium  sand 

Casing  -  144  Ft. 

90'  to 

97' 

Red  clay 

Depth  -  206  Ft. 

97'  to 

114' 

Hard  clay 

114'  to 

126' 

Joint  clay 

126'  to 

140' 

Brown  sandy  clay 

140'  to 

158' 

Red  clay 

158'  to 

160' 

Fine  red  sand 

160'  to 

168' 

Gray  clay 

168'  to 

172' 

Brown  clay 

172'  to 

175' 

Sandy  clay 

175'  to 

197' 

Hard  clay 

197'  to 

206' 

Coarse  sand 

Developed: 

2500 

G.P.M. 

90  Ft. 

2200 

G.P.M. 

87  Ft. 

1800 

G.P.M. 

84  Ft. 

1600 

G.P.M. 

81  Ft. 

Static  Water:  27  Ft. 

Motor :  U.S.  75  HP  -  Vertical  Hollow  Shaft 

440  Volts  -  3  phase  -  60  cycle  -  1770  RPM 
10"  Standard  Discharge 

Pump :  Byron  Jackson  -  2  stage 

Oil  Lubricated 
Section  Length  20  feet 
10  Feet  10"  suction 
Pump  setting  110' 

Impeller  Ho.  3  Bowl  14"  3RLc 


ramcm 


'1Q.LL 


WATER  WELL  DRILLERS  REPORT 

THE  RESOURCES  AGENCY  OF  CALIFORNIA 
DEPARTMENT  OF  WATER  RESOURCES 


°*Ne *21355 

n?  a 


SauNNh 
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(1)  OWNERs 

Nitrw  “oread  Irrigation  District 
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APPENDIX  F 

CASTLE  AFB  SUPPLEMENTAL  INFORMATION 

F.1  -  Pesticides  On-Hand  at  Castle  AFB 
F.2  -  Fuel  Storage  Tanks 


TABLE  F.  1 


PESTICIDES  ON-HAND  AT  CASTLE  AIR  FORCE  BASE 
(Compiled  from  Entomology  Shop  Inventory  -  July  1983) 


Phenothrin  Aerosol 
Ficam-W 
Diazinon  E 
Rozol  G 


Bealate 

R-55  Repellent 
Final 

Roden ticide 

Chlordane 

Rodent  Bait 

Spike 

Hyvar 

Round-Up 


TABLE  F.2 

FUEL  STORAGE  TANKS 


WWOTWWOTWWWW 


to  to  to  m  m 

4<  4)  4)  4)  4) 

X  >i  x  >i  X 


to  to  to  to  to  to 

4)  41  41  41  4)  41 

X  X  X  X  X  X 


to  to  to 

41  til  41 
XXX 


nnnnnnnnnn 

OnhUKhhhhU 

oooooooooo 

XSXXXXXXXX 


N  N  N  N  N 

u  u  o  u  u 
0  0  0  0  0 
X  X  X  S  X 


N  N  N  N  N  N 

u  o  u  u  u  u 

o  o  o  o  o  o 

X  X  X  X  X  X 


N  N  N 

u  u  o 
0  O  0 
XXX 


i  i  i  i  i  i  i  i  i  i 


<4  T  <f  O' 

I  I  I  I  I 


kt  ^  ^ 

i  i  i  i  i  i 

ft  $  $  $  ft  ft 


^ 

I  I  i 

ft  ft  ft 


414)4141414)4)414)4) 
>>>>>>>>>> 
•H  -H  -M  *H  *H  *P  *H  *H  *H  *W 
4J4J4J-U-P4J4J+J4J-P 


4)  4)  41  4)  4) 

>  >  >  >  > 

•iH  *H  *rt  'H  -H 

•P  4J  +1  P  p 

O  O  O  O  O 

<  <  £  <  < 


41  4)  41  41  4)  41 

>>>>>> 

•H  »H  -H  *H  *H  -H 

p  P  p  P  p  P 

o  o  o  o  o  o 

1*4  ril  rtl  i*C  rtl  (41 


4)  41  41 
>  >  > 
*H  H  -H 

p  p  P 
o  u  o 
<  <  rt 


gggggggggg  gsgss 


8  8  8  8  8  B 


oooooooooo 

OOOOOOOOOO 

OOOOOOOOOO 

i/iiomtoifltnoiiouio 

(NfN(N(N(N(N(N(NCN(N 


o  o  o  o  o 

O  o  O  o  O 

o  o  o  o  o 

O  o  O  o  O 

01  Ifl  Ifl  to  Ift 


O  O  o  o  o  o 
O  o  O  o  o  o 
O  O  O  o  O  o 
O  o  O  o  o  o 
to  io  m  to  oi  in 


o  o  o 
o  o  O 
O  o  o 
O  o  O 
in  in  in 


toioicifiioioioioion1 

OOoOOOOOffsX 

ininininininminm^ 


gi  o  o  o  & 


o  o  <ji  o  ci  oi 


01  01  01 


1- 

CN 

fO 

m 

ID 

00 

ON 

*“ 

CN 

co 

in 

CN 

m 

in 

10 

CN 

m 

r— 

r— 

*— 

T” 

CN 

CN 

CN 

ro 

m 

r** 

o 

vf> 

01 

V— 

r- 

f— 

*— 

r- 

r- 

*“ 

4“ 

T” 

r— 

»— 

Vj 

f— 

9_ 

r- 

w— 

*— 

CN 

CN 

CN 

o 

CN 

CN 

ffl 

ON 

CN 

CN 

CN 

Cs 

o 

ON 

ON 

ON 

01 

ON 

CN 

ON 

01 

ON 

ON 

ON 

«— 

Underground 
Above  Ground 


in 

in 

in 

<4-1 

<N 

<N 

CM 

in 

in 

in 

<N 

CN 

<N 

<N 

o 

m 

m 

m 

vd 

10 

to 

in  in 

O 

O 

O 

O 

W 

o 

r— 

10  V0 

in 

in 

in 

m 

U 

OS 

V 

T3 

'C 

< 

• 

• 

• 

c 

c 

c 

•  • 

• 

• 

• 

• 

a> 

S' 

O' 

O' 

•H 

•H 

•H 

O'  O' 

O' 

O' 

O' 

O' 

£ 

c 

V 

V 

T3 

x: 

XL 

JC 

V  'O 

T3 

T3 

Xi 

o 

rH 

rH 

rH 

a> 

a> 

Q> 

rH  rH 

rH 

r-H 

rH 

rH 

o 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ  CQ 

CQ 

CQ 

ffl 

CQ 

CO 

maw 
1  (I  v 
x  x>  >< 


»  (8  (0  M  M  » 
4)  A  A  A  4)  0) 
X  X  X  XXX 


0  0  0 

z  z  z 


0  0  0  0  0 
z  z  z  z  z 


N  N  N 

u  u  u 
O  0  o 
ass 


X  X  X  X  X  X 

X  X  Vi  x  ^1  X 

4)  A  <U  4)  4)  A 

>>>>>> 


N  N  N 
XXX 
0  0  0 
ESS 


N  N  N  N  N 
X  X  X  X  X 
0  0  0  0  0 
S  S  S  S  E 


w 
2 
z 
—  «c 

<N  T>  Eh 
•  4) 

3  M 
C  O 

S3* 

SCO 

cos 

Eh  O  W 


I  I  I 

ft  ft  ft 


5  §  S 

X  X  X 

3  3  5 


7  7  7  7  7  7 
ft  ft  ft  ft  ft  ft 


4)  4)  4)  4)  4)  0) 

X  X  X  X  ^  ^ 

-X  *X  *X  -X  -H  *X 

X  X  X  X  X  X 

O  o  o  o  q  O 

*c  <  «e  «c  nc  < 


CQ 

(0 

A 

4) 

<u 

CQ  CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

«TJ 

A  If 

0 

3 

3 

A  A 

<3 

m 

ffl 

«5 

to 

O 

O  1 

&4 

1X4 

ft. 

O  O 

O 

O 

o 

o 

O 

0 

0  fa 

0  0 

n 

0 

O 

0 

0 

s 

s  b 

■8 

'O 

A 

1 

£  £ 

£ 

£ 

£ 

£ 

£ 

4)  4)  4) 
XXX 
•X  *X  -X 
XXX 

3  3  rt 


XXX 
A  A  A 
C  C  c 
-X  *x  *x 
BBS 

2  2  3 

ooo 

o  o  u 


4)  4)  4)  4)  -X 

X  X  X  X  X 

■X  -X  -x  -X  u 

X  X  X  X  ifl 

O  O  O  O  C 

<  <  <  <  M 


S'  S'  S'  S’ 

•X  *X  -X  -X 

x  x  x  x 

A  A  A  A  A  V 

0  O  0  0  C  C 

X  X  H  X  o  O 

fa  Oh  fa  fa  O  U 


BBB 


oooooo 

<i  <  C  <£.  <  c 


BBB  BBB 


BBBBB  B 


8  00  oooooo  ooo  ooo 

O  O  OOOOOO  ooo  ooo 

ooo  4  ®  ■-  O  O  P  OOO  OOO 

o  in  in 


Ooo  A1  00  •-  ©  O  O  ooo 

OoO  fnomooo  ooin 

in  m  in  n-  ©  ©  n  m  n  »—  «— 

n  4  i C  ^  v 


o  o  O  O  O 
O  O  O  o  o 
O  o  O  o  O 

N  N  N  (N  f 


oooooo  ooo  ooo  in<-  io  is  is  o 
o  o  o  oooooo  mm«-  m  r-  ■>-  oo  SEcoaooj 
X-OinOOO  CN  fN  •—  (Nr-*—  » —  (NCNninj 

N  i-  is  IS  O  O 


n?  m  io  <s  m 

i  i  I  ill 

iOi0ic  is  <f  a  <r  a 

ooo 

<N  fM  <N  (A  SO  10  f)  —  (NfN(N 
X  X  X  CO  41  41  if  if  if 


*-  n»  n 
i  i  i 

»”  r* 

10  10  10 


n  if  in  in  is 

in  in  m  is  is 

5  ^  5  ?  5 


Underground 
Above  Ground 


APPENDIX  G 


OSAF  INSTALLATION  RESTORATION  PROGRAM 
HAZARD  ASSESSMENT  RATING  METHODOLOGY 


BACKGROUND 

The  Department  of  Defense  (DOD)  has  established  a  comprehensive 
program  to  identify,  evaluate,  and  control  problems  associated  with  past 
disposal  practices  at  DOD  facilities.  One  of  the  actions  required  under 
this  program  is  to: 

"develop  and  maintain  a  priority  listing  of  con¬ 
taminated  installations  and  facilities  for  remedial 
action  based  on  potential  hazard  to  public  health, 
welfare,  and  environmental  impacts."  (Reference: 

DEQPPM  81-5,  11  December  1981). 

Accordingly,  the  United  States  Air  Force  (USAF)  has  sought  to  establish 
a  system  to  set  priorities  for  taking  further  actions  at  sites  based 
upon  information  gathered  during  the  Records  Search  phase  of  its 
Installation  Restoration  Program  (IRP) . 

The  first  site  rating  model  was  developed  in  June  1981  at  a  meeting 
with  representatives  from  UF\F  Occupational  Environmental  Health 
Laboratory  (OEHL) ,  Air  Force  Engineering  Services  Center  (AFESC) , 
Engineering-Science  (ES)  and  CHjM  Hill.  The  basis  for  this  model  was  a 
system  developed  for  EPA  by  JRB  Associates  of  McLean,  Virginia.  The  JRB 
model  was  modified  to  meet  Air  Force  needs. 

After  using  this  model  for  6  months  at  over  20  Air  Force  installa¬ 
tions,  certain  inadequacies  became  apparent.  Therefore,  on  January  26 
and  27,  1982,  representatives  of  USAF  OEHL,  AFESC,  various  major  com¬ 
mands,  Engineering  Science,  and  CH2M  Hill  met  to  address  the  inade¬ 
quacies.  The  result  of  the  meeting  was  a  new  site  rating  model  designed 
to  present  a  better  picture  of  the  hazards  posed  by  sites  at  Air  Force 
installations.  The  new  rating  model  described  in  this  presentation  is 
referred  to  as  the  Hazard  Assessment  Rating  Methodology. 


PURPOSE 

The  purpose  of  the  site  rating  model  is  to  provide  a  relative 
ranking  of  sites  of  suspected  contamination  from  hazardous  substances. 
This  model  will  assist  the  Air  Force  in  setting  priorities  for  follow-on 
site  investigations  and  confirmation  work  under  Phase  II  of  IRP. 

This  rating  system  is  used  only  after  it  has  been  determined  that 
(1)  potential  for  contamination  exists  (hazardous  wastes  present  in 
sufficient  quantity),  and  (2)  potential  for  migration  exists.  A  site 
can  be  deleted  from  consideration  for  rating  on  either  basis. 

DESCRIPTION  OF  MODEL 

Like  the  other  hazardous  waste  site  ranking  models,  the  U.S.  Air 
Force's  site  rating  model  uses  a  scoring  system  to  rank  sites  for 
priority  attention.  However,  in  developing  this  model,  the  designers 
incorporated  some  special  features  to  meet  specific  DOD  program  needs. 

The  model  uses  data  readily  obtained  during  the  Record  Search 
portion  (Phase  I)  of  the  IRP.  Scoring  judgments  and  computations  are 
easily  made.  In  assessing  the  hazards  at  a  given  site,  the  model 
develops  a  score  based  on  the  most  li'  /  routes  of  contamination  and 
the  worst  hazards  at  the  site.  Sites  are  given  low  scores  only  if  there 
are  clearly  no  hazards  at  the  site.  This  approach  meshes  well  with  the 
policy  for  evaluating  and  setting  restrictions  on  excess  DOD  properties. 

As  with  the  previous  model,  this  model  considers  four  aspects  of 
the  hazard  posed  by  a  specific  site:  the  possible  receptors  of  the 
contamination,  the  waste  and  its  characteristics,  potential  pathways  for 
waste  contaminant  migration,  and  any  efforts  to  contain  the  contami¬ 
nants.  Each  of  these  categories  contains  a  number  of  rating  factors 
that  are  used  in  the  overall  hazard  rating. 

The  receptors  category  rating  is  calculated  by  scoring  each  factor, 
multiplying  by  a  factor  weighting  constant  and  adding  the  weighted 
scores  to  obtain  a  total  category  score. 
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The  pathways  category  rating  is  based  on  evidence  of  contaminant 
migration  or  an  evaluation  of  the  highest  potential  (worst  case)  for 
contaminant  migration  along  one  of  three  pathways.  If  evidence  of 
contaminant  migration  exists,  the  category  is  given  a  subscore  of  80  to 
100  points.  For  indirect  evidence,  80  points  are  assigned  and  for 
direct  evidence  100  points  are  assigned,  if  no  evidence  is  found,  the 
highest  score  among  three  possible  routes  is  used.  These  routes  are 
surface  water  migration,  flooding,  and  ground-water  migration.  Evalua¬ 
tion  of  each  route  involves  factors  associated  with  the  particular  mi¬ 
gration  route.  The  three  pathways  are  evaluated  and  the  highest  score 
among  all  four  of  the  potential  scores  is  used. 

The  waste  characteristics  category  is  scored  in  three  steps. 

First,  a  point  rating  is  assigned  based  on  an  assessment  of  the  waste 
quantity  and  the  hazard  (worst  case)  associated  with  the  site.  The 
level  of  confidence  in  the  information  is  also  factored  into  the  as¬ 
sessment.  Next,  the  score  is  multiplied  by  a  waste  persistence  factor, 
which  acts  to  reduce  the  score  if  the  waste  is  not  very  persistent. 
Finally,  the  score  is  further  modified  by  the  physical  state  of  the 
waste.  Liquid  wastes  receive  the  maximum  score,  while  scores  for 
sludges  and  solids  are  reduced. 

The  scores  for  each  of  the  three  categories  are  then  added  to¬ 
gether  and  normalized  to  a  maximum  possible  score  of  100.  Then  the 
waste  management  practice  category  is  scored.  Sites  at  which  there  is 
no  containment  are  not  reduced  in  sco -e.  Scores  for  sites  with  limited 
containment  can  be  reduced  by  5  percent.  If  a  site  is  contained  and 
well  managed,  its  score  can  be  reduced  by  90  percent.  The  final  site 
score  is  calculated  by  applying  the  waste  management  practices  category 
factor  to  the  sum  of  the  scores  for  the  other  three  categories. 


HAZARD  ASSESSMENT  RATING 
METHODOLOGY  FLOW  CHART 


YES  ASSIGN 
— ►  INDIRECT  OR 
DIRECT  POINTS 


FIGURE  2 

HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 


NAME  or  SITE _ 

LOCATION _ 

OATS  <7  OPERATION  OR  OCCORR£NCS_ 

OWNER/OPERATOR _ 

COMfENTS /DESCRIPTION _ 

SITE  RATES  BT _ 


Page  1  of  2 


uppe 

cmost 

Lid) 

L  RECEPTORS 

factor  Maximum 

Rating  Factor  Posaibla 

factor  (0-3)  Multiplier  Scora  Score 


A.  Foeulation  within  1,000  faat  of  site 


3.  Distance  to  nearest  wall 


C.  Land  use/ toning  within  1  alia  radius 


0.  Distance  to  reservation  bound 


E.  Critical  environaents  within  1  alia  radius  of  site 


'  of  naarast  surface  water  bod' 


G.  Ground  water  usa  of 


H.  Population  served  by  surface  water  supply 
within  3  miles  downstrsaa  of  site 


I.  Population  served  by  ground-water  supply 
within  3  miles  of  sits 


Subtotals  ______  _ 

Receptors  subscors  (100  X  factor  score  subtotal/maxiaua  score  subtotal)  _____ 

IL  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  baaed  on  the  estiaated  quantity,  the  degree  of  hazard,  and  tbe  confidence  level  of 
tbe  information. 

1.  Waste  quantity  (S  «  small,  M  *  medium,  L  •  large)  _ 

2.  Confidence  level  (C  ■  confirmed,  S  *  suspected)  _____ 

3.  Hazard  rating  (H  ■  high,  M  ■  medium,  L  ■  low)  ____ 

factor  Suhscore  A  (from  20  to  100  based  on  factor  score  matrix)  _ 

3 .  Apply  persistence  factor 

factor  Subacore  A  X  Persistence  factor  •  Subscore  B 


C.  Apply  physical,  state  multiplier 

Subscore  3  X  Physical  Stats  Multiplier  ■  Waste  Characteristics  Subscors 


X 


FIGURE  2  (Continued) 
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OL  PATHWAYS 


Factor  Maximum 

Sating  Factor  Possible 

Multiplier  Score  Score 


If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for 
direct  evidence  or  30  points  for  indirect  evidence,  if  direct  evidence  exists  then  proceed  to  C.  if  no 
evidence  or  indirect  evidence  exists,  proceed  to  3. 

Subscore  _ 

Rate  the  migration  potential  for  3  potential  pathways:  surface  water  migration,  flooding,  and  ground -water 
migration.  Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  water  migration 

Distance  to  nearest  surface  water  I  I 


eel pitation 


Rainfall  intensi 


Subtotals 


Subacore  (100  X  factor  score  subtotal/maximum  score  subtotal) 


Subscore  (100  x  factor  score/3) 


3.  Ground-water  migration 


Depth  to  around  water 


Hat  orecipitation 


Soil  oermaabili 


Subsurface  flows 


Direct  access  to  around  water 


Subtotals 


Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 


C.  Highest  pathway  subscore. 


Enter  the  highest  subacore  value  from  A,  3-1,  3-2  or  3-3  above. 


Pathways  Subscore 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors 

Haste  Char  -teristics 
Pathways 


divided  by  3  » 


Gross  Total  Score 


3.  Apply  factor  for  waste  containment  from  weste  management  practices 
Gross  total  Score  x  waste  Management  Practices  Factor  •  Final  score 
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APPENDIX  H 

HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORMS 


APPENDIX  H 


TABLE  OF  CONTENTS 


Site  Description 

Landfill  No.  1,  Chemical  Disposal  Pit  Nos.  1,  2  and  3 

Landfill  No.  5,  Chemical  Disposal  Pit  Nos.  7,  8,  and  9 

Fire  Protection  Training  Area  No.  1 

Discharge  Area  No.  1 

Discharge  Area  No.  8 

Fuel  Spill  No.  1 

Discharge  Area  No.  7 

Landfill  No.  4,  Chemical  Disposal  Pit  Nos.  5  and  6 

Discharge  Area  No.  4 

Discharge  Area  No.  2 

Discharge  Area  No.  3 

Fuel  Spill  No.  4 

Discharge  Area  No.  5 

Chemical  Disposal  Pit  No.  4 

PCB  Spill  Nos.  1,  2  and  3 

Fuel  Spill  Nos.  2  and  3 

Fire  Protection  Training  Area  No.  3 

Landfill  No.  2 


Discharge  Area  No.  6 
Fire  Protection  Training  Area  No.  2 
Landfill  No.  3 
PCB  Spill  No.  6 


PREVIOUS  PAGE 
IS  BLANK 


Page  No 
H-1 
H-3 
H-5 
H-7 
H-9 
H-1  1 
H-1  3 
H-1  5 
H-1  7 
H-1  9 
H-20 
H-22 
H-24 
H-26 
H-28 
H-30 
H-32 
H-34 
H-36 
H-38 
H-40 
H-42 


Site  Description 


PCB  Spill  No.  4 
PCB  Spill  No.  8 
PCB  Spill  No.  5 


PCB  Spill  No.  7 


HAZARD  ASSESSMENT  SATING  METHCDCLCSY  FORM 


Name  of  Site:  Landfill  No.  1,  Chemical  Disoosai  Pit  Nos.  1,2  and  2 

jocation:  Castle  AFB  -  Southeast  of  Base  Gya 
Date  of  Operation  or  Occurrence:  1940  -  1950 
Owner /Goerator:  Castle  AFB 

Coaents/Cescnotion:  Pits  recieved  cadmium,  cyanide,  drums  of  chemicals 

Site  Rated  by:  C.  Nang  an 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Maximum 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A.  Population  within  1,000  feet  of  site 

1 

4 

4 

12 

B.  Distance  to  nearest  well 

3 

10 

30 

30 

C.  Land  use/zoninc  within  1  eile  radius 

2 

3 

6 

9 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  eile  radius  of  site 

3 

10 

38 

30 

F.  Water  quality  of  nearest  surface  water  body 

0 

S 

0 

18 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  miles  downstream  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

18 

18 

within  3  eiles  of  site 

Subtotals 

133 

180 

Receptors  subscore  (100  x  factor  score  subtotal/maximum  score  subtotal! 

74 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  Quantity  (l=small,  2=aedium,  3=large)  2 

2.  Confidence  level  (l=confir*ed,  2=suspected)  l 

3.  Hazard  rating  (l=low,  2=eediu e,  3=high)  3 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  8® 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

80  x  1.00  80 

C.  Apply  physical  state  eultiplier 

Subscore  3  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
80  x  1.00  s  80 


Page  2  of  2 


:n.  pathways 

a.  if  there  is  evidence  of  migration  of  hsz ire Oua  contaminants,  assign  .maximum  'actor  suoscore  of  133  points  for 
direct  evidence  or  80  points  for  indirect  evide-ce.  If  direct  evioence  exists  then  oroceec  tc  C.  If  no  evidence 
or  indirect  evioence  exists,  proceed  to  3. 

SuPscore  23 

B.  Rate  the  eigration  potential  for  3  potential  pathways:  surface  water  migration,  flooding,  anc  ground -water 
eigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

yaxi;;um 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Hater  Migration 

3 i stance  to  nearest  surface  water 

3 

a 

34 

24 

Net  precipitation 

3 

8 

IS 

« r. 
iO 

Surface  erosion 

2 

3 

18 

24 

Surface  permeability 

1 

8 

8 

IS 

Rainfall  intensity 

1 

8 

a 

24 

Subtotals 

72 

183 

Subscore  (100  x  factor  score  subtotal/uaxisuu  score  subtotal) 

87 

2.  Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  eigration 

Depth  to  ground  water 

3 

B 

24 

24 

Net  precipitation 

3 

8 

18 

18 

Soil  peraeability 

2 

8 

18 

24 

Subsurface  flows 

3 

8 

24 

24 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals  108  114 


Subscore  (100  x  factor  score  subtotal/eaxiaua  score  subtotal)  S3 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l,  B-2  or  B-3  above. 


Pathways  Subscore  93 


IV.  HASTE  NANAGEKNT  PRACTICES 

A.  Average  the  three  subsccres  for  receptors,  waste  characteristics,  and  pathways. 


Receptors 

74 

Haste  Characteristics 

Pathways 

33 

Total  247  divided  by  3 

= 

32  jross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  Management  practices. 
Gross  total  score  x  waste  aanageuent  practices  'actor  =  final  score 


82 


1.10 


HAZARD  ASSESSMENT  RATING  STHODOLOGY  cORN 


Sane  of  Site:  Landfill  No.  5,  Chemical  Disoosal  Pit  Nos.  7,  8,  ar<0  3 

ideation:  Castie  AFB  -  Northeast  of  Coaoass  Rosa 
Date  of  Operation  or  Occurrence:  1971  -1977 

Qwner/Ooerator:  Castle  AF3 


Conents/Descristion:  Pits  received  bulk  quantities  of  oil, 

Site  Rated  by:  C.  Hanqan 

solvents, 

oaint  stnooer 

I.  RECEPTORS 

Factor 

Multi¬ 

Factor 

Maxi sub 

Rating 

plier 

Score 

Possible 

Rating  Factor 

A.  Poouianon  within  1,908  feet  of  site 

(9-3) 

9 

4 

9 

Score 

12 

B.  Distance  to  nearest  well 

2 

10 

20 

39 

C.  Land  use/zoning  within  1  wile  radius 

2 

3 

6 

3 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  Bile  radius  of  site 

3 

10 

39 

38 

F.  Hater  ouality  of  nearest  surface  water  body 

0 

6 

0 

16 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

9 

18 

within  3  Biles  downstream  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

18 

18 

within  3  ailes  of  site 

Subtotals 

Receptors  subscore  (190  x  factor  score  subtotal/BaxiBue  score  subtotal) 

113 

180 

66 

II.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estieated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Haste  quantity  (l=saall,  2=aeduu»,  3=large)  3 

2.  Confidence  level  (l=confiraed,  2=suspected)  1 

3.  Hazard  rating  (l=low,  2=medium,  3=hign)  3 

Factor  Subscore  A  (from  29  to  199  based  on  factor  score  matrix)  198 

B.  Aoply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

198  x  1.99  =  199 

C.  Apply  physical  state  eultiplier 

Subscore  9  x  Physical  State  Multiplier  *  Haste  Characteristics  Subscore 
109  x  1.99  *  100 


III.  PATHWAY'S 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  mxisius  factor  suascore  of  '.12  paints  *or 
direct  eviaenc*  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  aroceed  to  Z.  If  no  evidence 
or  indirect  evidence  exists,  proceed  to  B. 

Subscore  2 

B.  Rate  the  eigration  potential  for  3  potential  pathways:  surface  water  migration,  flooding,  anc  grounc-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maximum 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

Surface  Hater  Migration 

Distance  to  nearest  surface  water 

3 

a 

24 

£4 

Net  precioitation 

0 

6 

0 

18 

Surface  erosion 

2 

a 

16 

24 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

a 

8 

24 

Subtotals 

54 

108 

Subscore  (100  x  factor  score  subtotal/saximum 

score  subtotal) 

50 

Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

Ground-water  migration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

1 

a 

a 

24 

Direct  access  to  ground  water 

3 

a 

24 

24 

Subtotals  72  114 


Subscore  (100  x  factor  score  subtotal /sax  i  sue  score  subtotal)  63 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  free  A,  8-1,  9-8  or  B-3  above. 

Pathways  Subscore  63 


IV.  HASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  66 

Haste  Characteristics  100 

Pathways  63 

Total  229  divided  by  3  =  76  Gross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  Management  practices. 

Gross  total  score  x  waste  management  practices  factor  =  final  score 

76  x  1.00  =  \  76  \ 


HAZARD  ASSESSMENT  RATING  ICTH0D0L06Y  FORM 


H»m  of  Site:  Fir*  Protection  Training  fir* a  No.  1 

Location:  Castle  RF3  -  East  of  dog  kennels  -  31dg  1710 
Date  of  Operation  or  Occurmce:  1955  -  1975 

Qwner/Qcerator:  Castle  AF3 

Co— nts/Description:  Contained  unlined  cneaical  ait  containing  flaosable  chemicals 


Site  Rated  by:  C.  Nangan 


I. 

RECEPTORS 

Factor 

Multi- 

Factor 

taxieus 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A. 

Pooulation  within  1,000  feet  of  site 

1 

4 

4 

12 

B. 

Distance  to  nearest  well 

3 

10 

30 

30 

C. 

Land  use/zonmq  within  1  eile  radius 

1 

3 

3 

9 

D. 

Distance  to  reservation  boundary 

3 

S 

IB 

18 

E. 

Critical  environments  within  1  si le  radius  of  site 

3 

10 

30 

30 

F. 

Water  quality  of  nearest  surface  water  body 

0 

8 

0 

18 

5. 

Sround  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

a 

Population  served  by  surface  water  supply 
within  3  eiles  downstrea*  of  site 

0 

6 

0 

18 

i. 

Population  served  by  ground-water  supply 
within  3  eiles  of  site 

3 

6 

18 

18 

Subtotals 

130 

180 

Receptors  subscore  (100  x  factor  score  subtotal/eaxiaua  score  subtotal) 

72 

ii 

.  WASTE  CHARACTERISTICS 

A. 

Select  the  factor  score  based  on  the  estisated  quantity, 

the  degree  of  hazard, 

and  the  confidence  level  of 

the  inforiation. 

1.  Waste  quantity  (l*saall,  2=uediu*,  3=large)  3 

2.  Confidence  level  (l=confir»ed,  2=suspected)  1 

1  Hazard  rating  (l*low,  2— diue,  3=high)  3 

Factor  Subscore  A  (fro*  20  to  100  based  on  factor  score  watrix)  100 

B.  Apoly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

100  x  1.00  *  100 

C.  Aoply  physical  state  eultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 


t 

i 


I 

i 


i 

i 


i 


III.  PATHWAYS 

A.  If  there  is  evidence  of  aigration  of  hazardous  concaainants,  assign  maxiiiua  factor  suosco’-e  of  12C  points  ‘o < 
airect  evioence  or  80  gomts  for  indirect  evidence.  If  direct  evicence  exists  tr.en  orcceed  to  C.  If  no  evidence 
or  indirect  evidence  exists,  proceed  to  S. 

Suoscore  3 

8.  Rate  the  aigration  potential  for  3  potential  pathways:  surface  water  aigration,  flooding,  and  ground-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maxi sun 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

Surface  Water  Migration 

Distance  to  nearest  surface  water 

2 

8 

16 

24 

Net  precipitation 

0 

6 

0 

18 

Surface  erosion 

1 

a 

8 

24 

Surface  oeroeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

8 

8 

24 

Subtotals 

38 

108 

Subscore  (100  x  factor  score  subtotal/aaxieua 

score  subtotal) 

35 

Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

Ground-water  aigration 

Depth  to  ground  water 

3 

a 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  peraeability 

2 

8 

16 

24 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals  64  114 


Subscore  (100  x  factor  score  subtotal /aaxiaua  score  subtotal)  56 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froa  A,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  56 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receptors  72 

Waste  Characteristics  100 

Pathways  56 

Total  228  divided  by  3  =  76  Gross  total  score 

B.  Aooly  factor  for  waste  contaiment  froa  waste  sanageaent  practices. 

6ross  total  score  x  waste  aanageeent  practices  factor  =  final  score 


1.00 


\ 


76 


x 


76  \ 


HAZARD  ASSESSMENT  RATING  NETHGDGLOGY  FORM 


Naae  of  Site:  Discharge  Area  So.  1  (DA-1) 

Location:  Facility  953  -  Jet  Engine  Test  Cell 
Date  of  Operation  or  Occurrence:  1553’ 5  to  1983 

Oner /Doer  at  or:  Castle  ArB 

Cowaents/Description:  Waste  solvents  and  fuels  Mere  allowed  to  runoff  into  adjacent  surface  soils 

Site  Rated  by:  M.  I.  Spiegel 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Maxiaua 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(9-3) 

Score 

A.  Population  within  1,099  feet  of  site 

2 

4 

8 

12 

B.  Distance  to  nearest  well 

2 

10 

20 

39 

C.  Land  use/zoning  within  1  wile  radius 

3 

3 

9 

9 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environaents  within  1  aile  radius  of  site 

3 

19 

39 

39 

F.  Hater  quality  of  nearest  surface  water  body 

0 

8 

0 

18 

6.  Ground  water  use  of  upperaost  aquifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  wiles  downstreaa  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

18 

18 

within  3  wiles  of  site 

Subtotals 

139 

189 

Receptors  subscore  (109  x  factor  score  subtotal/aaxiaua  score  subtotal) 

72 

II.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  Quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Haste  quantity  (l=swall,  2=wediua,  3=large)  3 

2.  Confidence  level  (l=confirwed,  ^suspected)  1 

3.  Hazard  rating  (l=low,  2=wediua,  3=high)  2 

Factor  Subscore  A  (froa  29  to  189  based  on  factor  score  watrix)  89 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

89  x  0.99  72 

C.  Apply  physical  state  aultiplier 

Subscore  8  x  Physical  State  Multiplier  3  Haste  Characteristics  Subscore 
72  x  1.89  72 


III.  PATHWAYS 

a.  If  there  is  evidence  of  aigration  of  hazardous  contaminants,  assign  naxiaus  factor  suoscort  of  1W  ooints  for 
direct  evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  oroceeo  to  C.  If  no  eviaence 
or  indirect  evidence  exists,  proceed  to  8. 

Subscore  i 

B.  Rate  the  aigration  potential  for  3  potential  pathways:  surface  water  aigration,  flooding,  and  ground-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 

1.  Surface  Water  Mioration 


Factor  Multi-  Factor  Maxima 
Rating  plier  Score  Possible 
(0-3)  Score 


Distance  to  nearest  surface  water 

2 

8 

16 

24 

Net  precipitation 

0 

6 

0 

18 

Surface  erosion 

2 

8 

16 

£4 

Surface  peraeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

8 

8 

24 

Subtotals 

46 

108 

Subscore  (100  x  factor  score  subtotal/aaxiaua  score  subtotal) 

43 

2.  Flooding  0  1  0 

Subscore  (108  x  factor  score/3) 

3.  Ground-water  aigration 

Depth  to  ground  water  3  8  24 

Net  precipitation  060 

Soil  peraeability  2  8  16 

Subsurface  flows  080 

Direct  access  to  ground  water  3  0  24 

Subtotals  64 

Subscore  (100  x  factor  score  subtotal /aaxiaua  score  subtotal) 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froa  A,  B-l,  8-2  or  B-3  above. 

Pathways  Subscore 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  72 

Waste  Characteristics  72 

Pathways  71 

Total  215  divided  by  3  =  72 

B.  Apply  factor  for  waste  containeent  froa  waste  sanacesent  practices. 

Gross  total  score  x  waste  sanageaent  practices  factor  =  final  score 


72  Gross  total  score 


H-8 


Page  1  of  2 


Name  of  Sitai  Discharge  Area  No.  8  (DA-6) 

•ocationi  Castle  Ars  -  Drainage  Ditch  South  of  Building  1553 
Date  of  Operation  or  Occurrence:  Pre  1973  -  1977 
Cwner/Qoeratori  Castle  AFB 

Comment s/Descr lot  ion:  Spent  trichloroethylene  was  disooses 

Site  Rated  by:  N.  I.  Spiegel 

of  in  the 

ditch 

I.  RECEPTORS 

Factor 

Nuiti- 

Factor 

.fax  l  mum 

Rating 

oiier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A.  Population  within  1,909  feet  of  site 

2 

4 

a 

1  c 

B.  Distance  to  nearest  well 

3 

10 

39 

20 

C.  Lane  use/zoning  within  1  mile  radius 

2 

3 

6 

5 

D.  Distance  to  reservation  boundary 

2 

6 

12 

id 

E.  Critical  environments  within  1  mile  radius  of  site 

3 

10 

30 

39 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

IS 

6.  Ground  water  use  of  uppermost  aouifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

9 

6 

a 

Id 

within  3  miles  downstream  of  site 

I.  Pooulation  served  by  ground-water  suoply 

3 

6 

.8 

18 

within  3  miles  of  site 

Subtotals 

131 

189 

Receptors  subscore  (100  x  factor  score  subtotal /maximum 

i  score  subtotal) 

73 

II.  WASTE  CHARACTERISTICS 


A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  tne  confidence  level  of 
the  information. 

1.  Waste  quantity  (Ismail,  £=*eoiu»,  3=large)  1 

2.  Confidence  level  (l=confimed,  2=susoected)  1 

3.  Hazard  rating  (131om,  2=*ediua,  3=high)  3 

Factor  Subscore  A  (froa  23  to  133  based  on  factor  score  matrix)  S3 

B.  Aoply  oersistence  factor 

Factor  Subscore  A  x  Persistence  Factor  3  Subscore  B 

69  x  1.03  3  69 

C.  Apply  qhysicai  state  nultiolier 

Subscore  8  x  Physical  State  Nultiolier  3  Waste  Characteristics  Subscore 
69  x  1.99  3  69 


H-9 


in.  pathways 

ft.  If  there  is  evidence  of  migration  of  nazaroous  contaainants,  assign  itiaxiaun  'actor  suoscore  of  133  points  for 
direct  evidence  or  S3  points  for  incirect  evioence.  If  direct  evicerce  exists  tnen  oroceec  to  C.  Tf  no  evicence 
or  indirect  evidence  exists,  oroceed  to  3. 

Subscore  S3 


B.  Sate  the  aicration  potential  for  3  potential  pathways;  surface  water  aicration,  flooding,  ano  crouna -water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Sating  Factor 


Factor  Xulti-  Factor  Naxiaua 
Sating  piier  Score  Possible 
(8-3)  Score 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 
Net  precioitation 
Surface  erosion 
Surface  pereeability 
Sainfall  intensity 


3  B  24  24 

8  6  8  16 

8  8  8  24 

1  6  6  18 

1  8  8  24 


Subtotals 


38  188 


Subscore  (188  x  factor  score  subtotal /naxieue  score  subtotal)  35 


2.  Flooding 

Subscore  (188  x  factor  score/3) 


8 


8 


3.  Ground-water  aigration 
Oeoth  to  ground  water 
Net  precipitation 
Soil  pereeability 
Subsurface  flows 
Direct  access  to  ground  water 


3  8  24  24 

8  6  8  18 

2  8  16  24 

8  8  8  24 

3  8  24  24 


Subtotals 


64  114 


Subscore  (108  x  factor  score  subtotal/aaxiaua  score  subtotal)  56 

I 

C.  Highest  pathway  subscore. 

enter  the  highest  subscore  value  fro*  ft,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  S3 


IV.  WASTE  NAW)6EHENT  PRACTICES 

A,  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 


Receptors 

73 

Waste  Characteristics 

63 

Pathways 

83 

Total  213  divided  by  3 

s 

71  Gross  total  score 

B.  Apply  factor  for  waste  containment  fro®  waste  sanagenent  practices. 
Gross  total  score  x  waste  aanageaent  practices  factor  =  final  score 


1.08  =  \ 


71 


x 


71  \ 


rfZARD  ASSESSMENT  RATING  METHQEQLCGY  F3.RX 


Name  of  Site:  Fuel  Soil!  No.  1  ("5-1! 

'.ocat ion:  Pumonouse  .no.  3  -  Building  1403 

Date  of  3 deration  or  Occurrence :  Nov.  1577 

Dwner /Operator:  Castle  AF3 

Comments/Descriotion:  21, 988  gallon  JP-4  soiil,  1939  gallons  recovered 

Site  Rated  by:  M.  I.  Spiegel 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

MaximuL 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3)* 

Score 

A.  Population  within  1,000  feet  of  site 

i 

4 

4 

All 

8.  Distance  to  nearest  well 

2 

10 

29 

30 

C.  Lane  use/zoning  within  1  mile  raoius 

2 

3 

3 

£ 

0.  Distance  to  reservation  boundary 

2 

3 

12 

18 

E.  Critical  environments  within  1  mile  radius  of  site 

3 

10 

38 

39 

F.  Water  quality  of  nearest  surface  water  oody 

0 

6 

0 

18 

S.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

0 

6 

3 

18 

within  3  iiles  downst-earn  of  site 

I.  Pooulation  served  by  ground-water  supply 

3 

3 

18 

19 

within  3  miles  of  site 

Suototals 

117 

180 

Receptors  subscore  (100  x  factor  score  subtotal /maximum  score  subtotal) 

65 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=small,  2=mediw»,  >large)  3 

2.  Confidence  level  Unconfirmed,  2=suspected)  1 

3.  Hazard  rating  (1=1om,  2=aediua,  3=high)  3 

Factor  Subscore  A  (from  29  to  109  based  on  factor  score  matrix)  109 

B.  Apoly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  S 

108  x  0.69  =  30 

C.  Aoply  pnysical  state  aultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 

1.00 


x 


30 


III.  PATHWAYS 

A.  If  there  is  evidence  of  migration  of  hazarccus  cor.t  as  inants,  assign  saxiicua  factor  suiscore  of  1®?  points  for 

direct  evidence  or  S3  oomts  for  indirect 

evidence.  I1 

?  direct 

evicence  exisis  tr,en  orcceed  tc  C.  If  ro  evidence 

or  indirect  evidence  exists,  orcceed  to  3. 

Subscore  i 

B.  Rate  tne  aigration  potential  for  3  potential  pathways: 

surface  water  Migration,  flooding,  and  eround-wate*' 

migration.  Select  the  highest  rating  and  proceed  to  C, 

Factor  1 

Multi- 

Factor 

tax  mum 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

1 

3 

8 

24 

Net  precipitation 

0 

6 

0 

ia 

Surface  erosion 

0 

3 

0 

£4 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

8 

8 

24 

Subtotals 

22 

108 

Subscore  (10B  x  factor  score  subtotal/aaximum  score  subtotal) 

20 

2.  Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  migration 

Death  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

0 

0 

0 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

S0 

Subscore  (100  x  factor  score  subtotal/aaximum  score  subtotal) 

71 

C.  Highest  oathway  subscore. 

Enter  the  highest  subscore  value  froa  A,  B-l,  8-2  or  B-3  above. 

Pathways  Subscore 

71 

IV.  WASTE  WNASOOT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  oath ways. 

Receotors  65 

Waste  Characteristics  30 

Pathways  71 

Total  216  divided  by  3  3  72  Gross  total  score 

B.  Apoly  factor  for  waste  containment  fro*  waste  management  practices. 

Sross  total  score  x  waste  management  oractices  factor  =  final  score 


HAZARD  ASSESSMENT  SATING  ICTHCDCLCGY  FORM 


Nan*  of  Site:  Discharge  Area  No.  7  (Dft-7) 

Location:  Behind  Entcaolcry  Suiiding  933 

Date  of  Coeration  or  Gccurrer.ce:  Prior  to  1379 

Owner /Ooerator:  Castle  AFB 

Co«*ents/Descriotion:  Discharged  rir.se  water  froa  cleaning  cesticice  aooiicatiori  ecuiofser: 

Site  Sated  ay:  M.  I.  Soiegei 


I.  .RECEPTORS 


Rating  Factor 

A.  Pooulation  within  1,000  feet  of  site 

Factor 

Rating 

(0-3) 

2 

Multi¬ 

plier 

4 

Factor 

Score 

3 

Taxiouo 

Possible 

Score 

B.  Distance  to  nearest  well 

3 

10 

33 

3? 

C.  Land  use/zoning  within  1  Bile  radius 

2 

3 

6 

3 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

L  Critical  environments  within  1  sile  radius  of  site 

3 

10 

33 

38 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

6.  Ground  water  use  of  uppe roost  aquifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  ailes  downstreaa  of  site 

I.  Pooulation  served  by  ground-water  suoply 

3 

6 

18 

IS 

within  3  wiles  of  site 

Subtotals 

Receptors  subscore  (100  x  factor  score  subtotal/vaximua  score  subtotal) 

137 

IBS 

76 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediua,  3=large)  1 

2.  Confidence  level  (l=confireed,  2*suspected)  l 

3.  Hazard  rating  (l=low,  2=aediua,  3=nighi  3 

Factor  Subscore  A  (froa  20  to  190  based  on  factor  score  satrix)  63 

8.  Aooly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

60  x  1.00  =  63 

C.  Aooly  ohysica!  state  eultipher 

Suoscort  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
60  x  1.B0  =  63 


L  3 


-=:e  -  c:  i 


ill.  -AT.rwATS 

8.  If  tnere  is  evicerce  of  aiarancn  of  naiarcous  ccr.ta»inants.  assign  aaxinsua  facto-  s-csci; e  :••'  '.ii  inns  'if 
direct  evicerce  or  5i  joints  *or  incirect  evidence.  If  direct  evioence  exists  tner,  y::»;  Z.  I'  av;:er. 
or  indirect  evicence  exists,  orocees  :o  3. 


B.  Rate  trie  aigration  potential  for  3  potential  oatnwaysi  surface  water  migration,  floocmc.  arc  iro^r^-^tgr 
eigration.  Select  the  highest  rating  and  proceed  to  C. 


Satina  Factor 


Factor  Haiti-  Factor  Haxiaua 
Rating  slier  Score  Possible 
(0-3)  Score 


30  108 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water  2  3  1 

Net  precioitation  0  6 

Surface  erosion  0  8 

Surface  cerseability  1  6 

Rainfall  intensity  1  8 

Subtotals  1 

Suoscore  (100  x  factor  score  subtotal/maxiaue  score  subtotal) 

c.  Flooding  0  1 


Suoscore  (100  x  factor  score/3) 

3.  Ground-water  aigration 

Depth  to  ground  water  3  8  24 

Net  precioitation  0  G  0 

Soil  oenieability  2  8  16 

Subsurface  flows  1  8  8 

Direct  access  to  ground  water  3  8  £4 

Subtotals  7£ 

SuSscors  (100  x  factor  score  subtotai/aaxieua  score  subtotal) 

C.  highest  atnway  subscor*. 

Enter  tne  highest  supsccr#  value  from  ft,  B-l,  S-2  or  5-3  above. 

Pathways  Subscore 


IV.  WASTE  HAVAGGCMT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  76 

Waste  Characteristics  60 

Pathways  63 

Total  139  divided  by  3  =  66 

B.  Aoply  factor  for  waste  containment  from  waste  nanageeert  practices. 

Gross  total  score  x  waste  aanagement  practices  factor  =  final  scot's 


66  Gross  total  score 


H-14 


HAZARD  ASSESSMENT  SATING  METHODOLOGY  FORM 


Naae  of  Site:  Landfill  No.  4,  Chemical  Disoosal  Pit  Nos.  5  ana  6 

location:  Castle  AFB  -  Northwest  of  taxiway  No.  2 
Date  of  Operation  or  Occurrence:  1957  -  1372 

Owner /Doer at or:  Castle  AF3 

CoMMnts/Oescnption:  Pits  received  bulk  Quantities  of  oil  and  solvents 


Site  Rated  by:  C.  Nanaan 


I.  RECEPTORS 

Factor 

Multi- 

Factor 

taxieua 

Rating 

plier 

Sccre 

Possible 

Rating  Factor 

(3-3) 

Score 

A.  Population  within  1,080  feet  of  site 

0 

4 

Q 

12 

B.  Distance  to  nearest  well 

2 

10 

20 

3C 

C.  Land  use/zoning  within  1  wile  radius 

2 

3 

6 

o 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  wile  radius  of  site 

3 

10 

38 

33 

r.  Water  quality  of  nearest  surface  water  body 

0 

6 

8 

18 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supoly 

0 

6 

0 

18 

within  3  eiles  downstream  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

18 

18 

within  3  eiles  of  site 

Subtotals 

119 

las 

Receptors  subscore  (100  x  factor  score  subtotal/eaxieum  score  subtotal) 

66 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity, 

the  degree  of  hazard, 

and  the  c 

onfidence  level  of 

the  inforeation. 

1.  Waste  quantity  (1-srnll,  2=«ediua,  3=large)  3 

2.  Confidence  level  Unconfirmed,  2=susoected)  2 

3.  Hazard  rating  (l=low,  2=mediuffl,  3=high)  3 

Factor  Subscore  A  (froa  23  to  180  based  on  factor  score  matrix)  78 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

70  x  1.88  70 

C.  Apply  physical  state  eultiplier 

Subscore  8  x  Physical  State  Multiplier  »  Waste  Characteristics  Subscore 
70  x  1.00  =  70 


III.  PATHWAYS 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  sutscora  z‘  \1Z  points  for 
cirec:  evicence  or  88  comts  for  indirect  evidence.  If  cirect  evidence  exists  then  proceed  to  C.  If  no  evioer.ee 
or  indirect  evidence  exists,  proceed  to  B. 

Suascore  t 

B.  Rate  the  nigration  potential  for  3  potential  pathways:  surface  water  eioration,  flooding,  and  ground-water 
migration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Kaxixuo 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Hater  Migration 

Distance  to  nearest  surface  water 

2 

a 

16 

24 

Net  precipitation 

0 

6 

8 

18 

Surface  erosion 

1 

S 

8 

£4 

Surface  pereeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

B 

8 

24 

Subtotals 

36 

186 

Subscore  (180  x  factor  score  subtotal/naxiau* 

score  subtotal) 

35 

2.  Flooding 

0 

1 

0 

3 

Subscore  (190  x  factor  score/3) 

8 

3.  6round-water  migration 

Depth  to  ground  water 

3 

S 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

1 

8 

8 

24 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

72 

114 

Suoscore  (190  x  factor  score  subtotal/aaximum  score  subtotal)  63 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l,  8-2  or  B-3  above. 

Pathways  Subscore  63 


IV.  HASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receptors  66 

Haste  Characteristics  78 

Pathways  63 

Total  199  divided  by  3  =  66  Gross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  management  practices. 

Gross  total  score  *  waste  management  practices  factor  =  final  score 


66  x  1.88  \  66  \ 


H-16 


-age  i  o 


HAZARD  ASSESSMENT  SATING  METIHGDCLCSY  "GW 


\a»e  of  Site:  Discharge  Area  No.  4  (DA-4) 

-ocatior.:  Bui  icing  1316  -  uiouig  Oxygen  Oian: 

Date  of  Cseration  Gr  Cccurrence:  1302  -  1982 

Gwner/Qoerator:  Castle  AFB 

Cowwnts/Descnption:  rCE  usee  to  clean  filters  was  Discharged  to  adjacent  ground  surface 

Site  Sated  by:  H.  I.  Spiegel 


I.  RECEPTORS 

Factor 

Multi¬ 

Factor 

Maxiauw 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(8-3) 

Score 

A.  Population  within  1,338  feet  of  site 

1 

4 

4 

12 

B.  Distance  to  nearest  well 

2 

13 

23 

33 

C.  Land  use/zoning  within  1  wile  radius 

2 

3 

6 

9 

D.  Distance  to  reservation  boundary 

3 

6 

IB 

IS 

E.  Critical  environments  within  1  aile  radius  of  site 

3 

13 

33 

38 

F.  Water  quality  of  nearest  surface  water  body 

3 

6 

3 

IS 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

3 

6 

3 

IS 

within  3  eiles  downs: re aw  of  site 

I.  Pooulation  served  by  ground-water  supply 

3 

6 

13 

18 

within  3  wiles  of  site 

Subtotals 

123 

1S3 

Receotors  subscore  (138  x  factor  score  subtotal/saxiwu*  score  subtotal) 

68 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  levei  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediun,  3=large)  1 

2.  Confidence  level  (l=confirwed,  2=suspected)  1 

3.  Hazard  rating  (l=low,  2=wediuw,  3=high)  3 

Factor  Subscore  A  (frow  23  to  130  based  on  factor  score  watrix)  68 

8.  Aooly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  ■  Subscore  B 


C.  Apply  physical  state  sultiplier 

Subscore  3  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 


HI.  PATHWAYS 

3.  If  t.nere  is  evidence  of  migration  of  nazarcous  contaminants, 

assign  raxiaua  factor  subscore  of  Hi  Mints  *'-:r 

direct  evicence  or  88  Mints  r'o r  inairect  evidence. 

If  cirec 

t  evisence  exists  then  croceec  to  Z.  If  no  eviaence 

or  indirect  evidence  exists,  oroceed  to  8. 

suoscore  8 

3.  Rate  the  migration  potential  for  3  potential 

pathways:  surface  water  migration,  flooding,  and  ground-water 

aigration.  Select  the  highest  rating  and  proceed  to  C. 

Factor 

Multi- 

Factor 

Maxi Due 

Ratine  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

2 

8 

16 

24 

Net  precipitation 

0 

6 

0 

18 

Surface  erosion 

0 

8 

0 

24 

Surface  peraeadility 

1 

8 

6 

16 

Rainfall  intensity 

1 

a 

8 

24 

Subtotals 

30 

108 

Subscore  (108  x  factor  score  subtotal/aaxinua  score  subtotal) 

28 

2.  Flooding 

0 

i 

0 

3 

Subscore  <1W  x  factor  score/3) 

0 

3.  Ground-water  Migration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

0 

0 

0 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

90 

Subscore  <100  x  factor  score  subtotal/saxieua  score  subtotal) 

71 

C.  Highest  oathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l, 

8-2  or  8-3  above. 

Pathways  Subscore 

71 

IV.  WASTE  NANASESNT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  oathwavs. 

Receotors  68 

Waste  Characteristics  68 

Pathways  71 

Total  199  divided  oy  3  =  66  uross  totai  score 

8.  Apply  factor  for  waste  cent a insert  from  waste  eanacesent  oractices. 

Gross  total  score  *  waste  eanageaent  oractices  factor  *  final  score 
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-flZARD  ASSESSMENT  RATING  rETHCHLQGY  form 


Sa=e  of  Sue:  Discnarge  Area  So.  2  (3A-2) 

vocation:  nards: and  So.  6  -  .Vorroowered  AGE  oasnracx 

Date  of  Operation  or  Occurrence:  1972’ s  to  1983 

Owner/Cperator:  Castle  AFB 

Coaaents/Descr lotion:  Received  cleaning  solvents,  oils,  ana  soaos 

Site  Rated  by:  S.  I.  Spiegel 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Naxinua 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3)' 

Score 

A.  Population  within  1,  W8  feet  of  site 

2 

4 

8 

12 

B.  Distance  to  nearest  well 

2 

10 

20 

30 

C.  Lane  use/zoning  within  1  aile  radius 

2 

3 

6 

9 

0.  Distance  to  reservation  boundary 

2 

6 

12 

13 

£.  Critical  environments  within  1  aile  radius  of  site 

3 

10 

30 

30 

?.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

G.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  ailes  downstream  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

18 

18 

within  3  ailes  of  site 

Subtotals 

121 

180 

Receptors  subscore  (100  x  factor  score  subtotal/aaxious  score  subtotal) 

67 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  Quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=*saall,  2=aedium,  3=large)  2 

2.  Confidence  level  Unconfirmed,  2ssuspected)  1 

3.  Hazard  rating  (l=low,  2=aediua,  3=mgh)  2 

Factor  Subscore  A  (fron  20  to  108  based  on  factor  score  matrix)  60 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

68  x  0.90  54 

C.  Apoly  physical  state  eultiplier 

Subscore  B  x  ftiysical  State  Multiplier  =  Waste  Characteristics  Subscore 
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ill.  PATHWAYS 

A.  If  there  is  evidence  of  mgr  an  on  of  Hazardous  contaamants,  assign  eaxitnua  factor  suoscc'e  of  ;H  joints  '•"or 
direct  evioence  or  83  points  for  indirect  evidence.  If  direct  evidence  exists  then  oroceec  to  C.  if  no  evieenee 
or  indirect  evidence  exists,  proceed  to  8. 

iuoscore  t 

B.  Rate  the  eigration  potential  for  3  ootential  pathways:  surface  water  eigration,  fioocmc,  and  ground-water 


aigration.  Select  the  hignest  rating  and 

proceed  to  C. 

Factor 

Multi¬ 

Factor 

Max  ism 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

1 

8 

a 

24 

Net  precipitation 

0 

6 

a 

18 

Surface  erosion 

1 

8 

8 

24 

Surface  pereeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

8 

a 

24 

Subtotals 

30 

108 

Subscore  (100  x  factor  score  subtotal/aaxiaua 

score  subtotal) 

2B 

2.  Flooding 

9 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  eigration 

Depth  to  ground  water 

3 

8 

24 

24 

Met  orecioitation 

0 

6 

0 

18 

Soil  pereeability 

2 

8 

16 

24 

Subsurface  flows 

0 

0 

0 

0 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

90 

Subscore  (190  x  factor  score  subtotal/saxisu*  score  subtotal)  71 

C.  Highest  oathway  subscore. 

Enter  the  highest  subscore  value  fron  A,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  71 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receptors  67 

Waste  Characteristics  54 

Pathways  71 

Total  192  divided  by  3  =  64  Gross  total  score 

8.  Apply  factor  for  waste  containcent  free  waste  aanageeent  practices. 

Gross  total  score  x  waste  aanageeent  practices  factor  *  final  score 


1.00  =  \ 


64 


x 


64  \ 


rflZSSS  ASSESSMENT  RATING  K7H0B0L03Y  FOR)* 


Name  of  Sites  Discharge  Area  No.  3  (DA-3) 

.ocaticr.;  Building  853  -  CS  Uasnrack 

Date  of  Operation  or  Occurrence:  1952  -  1383 

Owner /Goar at  or:  Castle  AF3 

Conwents/Description:  Received  runoff  froa  washrack 


Site  Rated  by:  M.  1.  Spiegel 


I.  RECEPTORS 


4i  .l^wwr  i  wiiw 

Factor 

Multi¬ 

Factor 

Maximum 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(8-3)’ 

Score 

A.  Population  mi thin  1.888  feet  of  site 

2 

4 

6 

12 

B.  Distance  to  nearest  Mell 

3 

18 

30 

38 

C.  Land  use/zoning  within  1  eile  radius 

2 

3 

8 

9 

D.  Distance  to  reservation  boundary 

3 

8 

18 

18 

E.  Critical  environments  within  1  sue  radius  of  site 

3 

10 

38 

38 

F.  Water  quality  of  nearest  surface  water  body 

8 

6 

8 

18 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

8 

8 

8 

18 

within  3  wiles  downstream  of  site 

I.  Oooulation  served  by  ground-water  supply 

3 

8 

18 

18 

within  3  wiles  of  site 

Subtotals 

137 

180 

Receptors  subscore  (180  x  factor  score  subtotal/waxiwuw  score  subtotal) 

76 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediue,  3=large)  i 

2.  Confidence  level  (l*confinaed,  2=susoected)  l 

3.  Hazard  rating  (l-low,  2=wediua,  3=high)  2 

Factor  Subscore  A  (from  29  to  189  based  on  factor  score  tutrix)  50 

8.  Aoply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

58  x  8.98  *  45 

C.  Apply  physical  state  aultiplier 

Subscore  B  x  Jfcysical  State  Nultiolier  -  Waste  Characteristics  Subscore 


45  x  1.88  *  45 
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III.  PATHWAYS 

3,  If  mere  is  evidence  of  aigration  of  nazarcous  contaainants,  assign  vaximua  factor  suoscore  of  103  ooints  for 
direct  evicence  or  83  Mints  for  indirect  evidence.  If  direct  evidence  exists  then  oroceeo  tc  C.  If  no  evicerce 
or  indirect  evidence  exists,  proceed  to  8. 

tuoscore  3 

B.  Rate  the  aigration  sotential  for  3  potential  pathways:  surface  water  migration,  flooding,  and  grouno-water 
aigration.  Select  the  hignest  rating  and  proceed  to  £. 


Factor 

Multi¬ 

Factor 

Maxi cum 

Rating  Factor 

Rating 

plier 

Score 

PossiPle 

(0-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

3 

6 

24 

24 

Met  oreci citation 

0 

6 

0 

18 

Surface  erosion 

1 

a 

a 

24 

Surface  permeability 

1 

6 

6 

IB 

Rainfall  intensity 

1 

a 

8 

24 

Subtotals 

46 

108 

Subscore  (100  x  factor  score  subtotal/eaxiaua  score  subtotal)  43 


* 

2.  Flooding 

0 

1 

e 

3 

i 

Subscore  (100  x  factor  score/3) 

0 

1 

3.  Bround-water  migration 

- 

Depth  to  ground  water 

3 

8 

24 

24 

\ 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

9 

0 

0 

0 

p 

Direct  access  to  ground  water 

3 

a 

24 

24 

Subtotals 

64 

98 

Subscore  (190  x  factor  score  subtotal /eaxieue  score  subtotal)  71 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froe  ft,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  71 


IV.  WASTE  MANAGEMENT  PRACTICES 
!  ft.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  76 

Waste  Characteristics  45 

Pathways  71 

Total  192  divided  by  3  =  64  6ross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  eanagement  practices. 

Srcss  total  score  x  waste  eanagement  practices  factor  =  final  score 


64  x 


1.09 


64  \ 


Naae  of  Site:  Fuel  Soil;  No.  4  (FS-4: 

'.oca:  ion:  Benaatn  Taxi  wav  No.  9 

Date  of  Ooeration  or  Cccurrence:  Early  I960' s 

Cwner/Cperaior:  Castle  fiFB 

Coasents/Description:  Hydrant  Systea  Pioe  Ruoture 


Site  Rated  by:  X.  I.  Spiegel 


I.  RECEPTORS 

Factor 

Multi- 

Factor  Maxiaua 

Rating 

plier 

Score  Possible 

Rating  Factor 

(0-3) 

Score 

A.  Peculation  within  1,090  feet  of  site 

1 

4 

4  IE 

8.  Distance  to  nearest  well 

2 

10 

20  30 

C.  Land  use/zoning  within  1  aile  radius 

2 

3 

6  9 

D.  Distance  to  reservation  boundary 

2 

6 

12  16 

E.  Critical  environments  within  1  aile  radius  of  site 

3 

10 

30  30 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0  IS 

G.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27  27 

H.  Pooulation  served  by  surface  water  suoply 

0 

6 

0  18 

within  3  miles  downstream  of  site 

I.  Population  served  by  ground-water  suooly 

3 

6 

IS  13 

within  3  miles  of  site 

Subtotals 

117  130 

Recent ors  subscore  (100  x  factor  score  subtotal/naxinua  score  subtotal) 

65 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  Quantity,  the  degree  of  Hazard,  and  the  confidence  levei  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediua,  >large)  2 

2.  Confidence  level  (l=confimed,  2=susoected)  1 

3.  Hazard  rating  (l=low,  2=wediu»,  3=high>  3 

Factor  Subscore  A  (from  23  to  100  based  on  factor  score  matrix)  S3 

B.  Aoply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

M  x  0. 80  =  64 

C.  Apply  ohysical  state  aultiolier 

Subscore  3  x  Physical  State  Multiplier  =  Waste  Characteristics  Sudscore 


I 

I 

I 

i 


i 


i 


I 


..  . — .  .  ■■ 


:a?e 


:n.  sfiTHiaYS 

3.  If  there  is  evidence  of  si  oration  of  hazardous  contaminants,  assign  saxiaua  factor  sujscore  of  100  points  "'or 
direct  evidence  or  M  joints  for  indirect  evidence.  If  direct  evicence  exists  :nen  aroceec  to  C.  If  no  evidence 
or  indirect  evicence  exists,  oroceefl  to  S. 

aucsccre  0 


B.  Rate  the  nigral ion  cotentiai  for  3  ootential  pathways:  surface  water  migration,  fiooomg,  and  ground -water 
aigration.  Select  the  highest  rating  and  sroceed  to  C. 


Sating  Factor 


1.  Surface  Hater  Migration 

Distance  to  nearest  surface  water 
Net  precioitation 
Surface  erosion 
Surface  oemeabiiity 
Rainfall  intensity 


Factor 

Rating 

(0-3) 

Multi — 
olier 

Factor 

Score 

*axieuw 

Possible 

Score 

1 

a 

a 

24 

0 

6 

8 

IS 

a 

a 

8 

24 

i 

6 

6 

16 

i 

a 

a 

24 

Subtotals 


22  106 


Subscore  (100  x  factor  score  subtotal/naxisus 

score  subtotal) 

20 

2.  Flooding 

0 

1 

0 

0 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  migration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

16 

Soil  oemeabiiity 

2 

8 

16 

24 

Subsurface  flows 

1 

8 

6 

24 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

72 

114 

Subscore  < 190  x  factor  score  subtotal/aiaxisue  score  subtotal) 


C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  fros  A,  B-l,  8-2  or  B-3  aoove. 

Pathways  Subscore 


63 


63 


IV.  HASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  susscores  for  receotors,  waste  characteristics,  and  pathways. 

Receotors  65 

Haste  Characteristics  64 

Pathways  63 

Total  192  divided  by  3  *  64  Gross  total  score 

B.  Aooly  factor  for  waste  cor.tairaent  from  waste  aanaceaent  oractices. 

Sross  total  score  x  waste  aanagement  practices  factor  -  final  score 


64  x  1.00  *  \  64  \ 
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HAZARD  ASSESSMENT  RATING  STHCDGL26Y  FCSM 


Naae  of  Site:  Discharge  Area  No.  5  (DA-5) 

Location:  CMS  washracK  along  flight line 

Date  of  Coeration  or  Occurrence:  1352' 5  -  1382 

Owner /Coer at or:  Castle  AFB 

Cwaents/Description:  Cleaning  agents  were  discnargeo  into  adjacent  drainage  oitcns 

Site  Rated  by:  N.  I.  Spiegel 


1.  RECEPTORS 


Rating  Factor 

A.  Pooulation  within  iT  008  feet  of  site 
8.  Distance  to  nearest  well 

C.  Land  use/zoning  within  1  aile  radius 

D.  Distance  to  reservation  boundary 

Ei  Critical  environments  within  1  aile  radius  of  site 
F.  Water  quality  of  nearest  surface  water  body 
S.  Ground  water  use  of  upperaost  aquifer 

H.  Population  served  by  surface  water  supply 
within  3  ailes  downstream  of  site 

I.  Population  served  by  ground-water  supply 
within  3  ailes  of  site 


Factor  Muiti-  Factor  Maxiaun 
Rating  olier  Score  PossiDie 
<0-3>  Score 


Subtotals 


Receptors  subscore  (109  x  factor  score  subtotai/aaxieue  score  subtotal) 


135  180 


II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  cstieated  quantity,  the  degree  of  nazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediua,  3=large)  l 

2.  Confidence  level  (l=ccnfir*ed,  2=susoected)  1 

3.  Hazard  rating  (l=low,  2*aediua,  3=mgn)  2 

Factor  Subscore  A  (froa  20  to  100  based  on  factor  score  aatrix)  59 

8.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 


C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  subscore 


PATHWAYS 

a.  If  tnere  is  ffvicer.ce  of  migration  of  nazaroous  contaminants,  assign  naxiaus  'actor  suosccre  cf  108  joints  for 
Girec*  evicence  or  30  Mints  for  incirect  svicffnce.  If  cirec:  evicerce  exists  tnen  oroceeo  to  C.  lf  no  evidence 
or  indirect  evidence  exists,  oroceed  to  B. 

Subsccre  8 

B.  Rate  Me  migration  potential  for  3  potential  oathways:  surface  water  migration,  flooding,  and  grounc -water 
migration.  Select  tne  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Kaxinue 

Rating  factor 

Rating 

plier 

Score 

Possible 

(9-3)  Score 


1.  Surface  Hater  Migration 

Distance  to  nearest  surface  water 

3 

a 

24 

24 

Net  precipitation 

0 

6 

8 

:8 

Surface  erosion 

0 

8 

0 

24 

Surface  permeability 

1 

6 

6 

16 

Rainfall  intensity 

1 

8 

8 

24 

Subtotals 

38 

106 

Subscore  (100  x  factor  score  subtotal/maxieue 

score  subtotal) 

35 

2.  Flooding 

0 

1 

8 

3 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  migration 

Depth  to  ground  water 

3 

a 

24 

24 

Net  orecioitation 

0 

6 

0 

16 

Soil  pereeability 

2 

8 

16 

24 

Subsurface  flows 

0 

0 

0 

0 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

9« 

Subscor*  (100  x  factor  score  subtotal/eaxioua  score  subtotal)  71 

C.  Highest  oathway  subscore. 

Enter  the  highest  subscore  value  from  ft,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  71 


IV.  WASTE  MANAGEMENT  PRACTICES 

ft.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receptors  75 

Haste  Characteristics  45 

Pathways  71 

Total  191  divided  by  3  =  64  Gross  total  score 

B.  Apply  factor  for  waste  containment  froa  waste  aanageaent  oractices. 

Sross  total  score  *  waste  manageaent  practices  factor  =  final  score 


1.00  =  \ 


64 


x 
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HAZARD  ASSESSMENT  BATING  f€THQDCLD6Y  FORM 


L* 


k-: 


M 


U  ■ 


*% 


* 


* 


Name  of  Site:  Chemical  Disoosal  Pit  No.  4 

Location:  Castle  AF8  -  Soutn  jet  engine  test  cell  -  Slcg.  350 
Date  of  Ooeration  or  Occurrence:  1950' s 

Owner/Qtxsrator:  Castle  AFB 

Coements/Descnotion:  Pit  received  Sulk  cnemicals  -  oils,  solvents,  stripper 

Site  Rated  by:  C.  Jtanean 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Maxiaun 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3)" 

Score 

A.  Pooulation  within  1,080  feet  of  site 

1 

4 

4 

12 

8.  Distance  to  nearest  well 

2 

10 

20 

30 

C.  Land  use/zoning  within  1  eile  radius 

1 

3 

3 

9 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  eile  radius  of  site 

3 

10 

30 

30 

F.  Hater  Quality  of  nearest  surface  water  body 

0 

& 

0 

18 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  eiles  downstream  of  site 

I.  Population  served  by  ground-water  suoply 

3 

6 

18 

18 

within  3  eiles  of  site 

Subtotals 

120 

180 

Receotors  subscore  (108  x  factor  score  subtotal /maxieum  score  subtotal) 

67 

II.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  equated  Quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  inforeation. 

1.  Haste  quantity  (l=small,  2=eediun,  3=large)  3 

2.  Confidence  level  Unconfirmed,  2=suspected)  £ 

3.  Hazard  rating  (l*low,  2=medium,  3=bigh)  3 

Factor  Subscore  A  (fro*  20  to  103  based  on  factor  score  eatrix)  70 

B.  Aooly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  8 

79  x  1.00  70 

C.  Apply  physical  state  eultiplier 

Subscore  8  x  Physical  State  Multiplier  =  Haste  Characteristics  Subscore 


70 


X 


70 
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III.  PATHWAYS 

A.  If  there  is  evidence  of  migration  of  nazaroous  cent  an  inants,  assign  maximus  factor  subscore  of  133  points  for 
oirect  evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exiscs  then  sroceed  to  C.  If  no  ex icer.ce 
or  indirect  evidence  exists,  oroceed  to  S. 

auoscore  3 


8.  Rate  the  eigration  potential  for  3  potential  pathways:  surface  water  eioration,  flooding,  and  ground-water 
migration.  Select  the  higust  rating  anc  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maximum 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

Surface  Hater  Migration 

Distance  to  nearest  surface  water 

3 

a 

24 

24 

Net  orecipitation 

0 

6 

8 

18 

Surface  erosion 

8 

a 

0 

24 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

a 

S 

24 

Subtotals 

38 

188 

Subscore  (100  x  factor  score  subtotal/aaxieua  score  subtotal) 

35 

Flooding 

8 

i 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

Ground-water  migration 

Depth  to  ground  water 

3 

a 

24 

24 

Net  precipitation 

8 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  ground  water 

3 

a 

24 

24 

Subtotals 

64 

114 

Subscore  (108  x  factor  score  subtotal/aaxisua  score  subtotal)  56 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l,  B-2  or  S-3  above. 

Pathways  Subscore  56 


IV.  HASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receptors  67 

Haste  Characteristics  70 

Pathways  56 

Total  193  divided  by  3  =  64  Gross  total  score 

8.  Apply  factor  for  waste  containment  from  waste  manacecent  practices. 

Gross  total  score  x  waste  management  practices  factor  *  final  score 


64 


x 


64  \ 
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-SZARD  ASSESSMENT  RATING  'STKESL33Y  "CRM 


Naae  of  Site:  PCS  Spill  Nos.  1,2,  and  3 

.ocation:  Facility  1233  -  Civil  Engineering  Salvage  Yard 

Cate  of  Doer at  ion  or  Occurrence:  1388  -1333 

Cwner/Coerator:  Castle  AFB 

Ccsaents/Descript ion:  Work  order  issued  to  clean  u0  Slte)  TOt  oetersined  whether  cleanup  occurred 


Site  Sated  by:  K.  I.  Spiegel 


RECEPTORS 

Factor 

Multi- 

Factor 

Maxima 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A. 

Population  within  1,333  feet  of  «ite 

4 

4 

4 

♦  0 

tb 

n 

a. 

Distance  to  nearest  well 

3 

13 

30 

33 

c. 

Land  use/zoning  within  1  aile  radius 

2 

3 

8 

9 

D. 

Distance  to  reservation  boundary 

3 

S 

18 

13 

Ee 

Critical  environaents  within  1  aile  radius  of  site 

3 

13 

30 

33 

; z 

Water  quality  of  nearest  surface  water  body 

3 

S 

0 

13 

6. 

Ground  water  use  of  upperaost  aquifer 

3 

9 

27 

27 

H. 

Population  served  by  surface  water  supply 
within  3  ailes  downstreaa  of  site 

e 

6 

0 

18 

I. 

Population  served  by  ground-water  supply 
within  3  ailes  of  site 

3 

6 

18 

IS 

Subtotals 

133 

180 

Receptors  subscore  (133  x  factor  score  subtotal/aaxiaua  score  subtotal! 

74 

II, 

,  WASTE  CHARACTERISTICS 

A. 

Select  the  factor  score  based  on  the  estiaated  quantity, 

the  degree  of  hazard, 

and  the  confidence  level  of 

the  information. 

1.  Waste  quantity  (l=saall,  2=aediua,  3=large)  1 

2.  Confidence  level  (l=confir*ed,  2=suspected)  2 

3.  Hazard  rating  (l=iow,  2=*ediua,  3=high)  3 

Factor  Subscore  A  (froa  23  to  133  based  on  factor  score  eatrix)  48 

8.  fioply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

43  x  1.83  =  43 

C.  Apply  physical  state  oultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
48  x  1.33  43 
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a 


pathways 

A.  If  there  is  evidence  of  aigraiion  of  hazardous  contaminants,  assign  maximum  factor  sudsccre  of  123  ocmts  ~or 
direct  eviderce  or  32  oomts  for  indirect  evidence.  If  direct  evidence  exists  then  croceed  to  2.  If  no  evidence 
or  indirect  eviderce  exists,  croceed  to  S. 

Sudsccre  3 

B.  Rate  the  migration  soter.tial  for  3  potential  pathways:  surface  water  migration,  flooding,  and  ground-water 
migration.  Select  the  highest  rating  and  prxeed  to  C. 


Rating  Factor 


Factor  Multi-  Factor  Maximum 
Rating  plier  Score  Possible 


1.  Surface  Hater  Migration 

Distance  to  nearest  surface  water  1  S  3 

Net  precioitation  030 

Surface  erosion  030 

Surface  oerseability  1  6  3 

Rainfall  intensity  1  3  3 

Subtotals  22 

Subscore  (100  x  factor  score  subtotal/aaximua  score  subtotal) 

2.  Flooding  0  1  0 

Subscore  (183  x  factor  score/3) 

3.  Ground-water  migration 

Depth  to  ground  water  3  8  24 

Net  precipitation  030 

Soil  permeability  2  3  13 

Subsurface  flows  000 

Direct  access  to  ground  water  3  8  24 

Subtotals  34 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore 


IV.  HASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways, 

Receptors  74 

Haste  Characteristics  40 

Pathways  71 

Total  185  divided  by  3  =  32 

B.  Apply  factor  for  waste  containment  from  waste  management  oractices. 

Sross  total  score  x  waste  management  oractices  factor  -  final  score 


32  Gross  total  score 


32  \ 
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HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 


Naee  of  Site:  Fuel  Soill  Nos.  2  and  3  !FS-2,  FS-3) 

vocation:  Fuel  Puaonouses  No.  2  and  .No.  3,  Building  1401  and  1412 

Date  of  Goeration  or  Occurrence:  1SS0’5  to  1977 
Owner /Goer at or:  Castle  firB 

Coeeents/Description:  Fuels  soills  occured  oenodically  as  a  result  of  ooerational  oractices 

Site  Rated  by:  M.  I.  Spiegel 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Kaxioun 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A.  Pooulation  within  1,000  feet  of  site 

1 

4 

4 

*  0 

B.  Distance  to  nearest  well 

2 

10 

20 

30 

C.  Land  use/zomng  within  1  eile  radius 

2 

3 

6 

9 

D.  Distance  to  reservation  boundary 

2 

6 

12 

13 

E.  Critical  environments  within  1  eile  radius  of  site 

3 

10 

30 

30 

F.  Hater  quality  of  nearest  surface  water  body 

0 

6 

0 

16 

S.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Pooulation  served  by  surface  water  supply 

9 

6 

0 

16 

within  3  eiles  downstream  of  site 

I.  Population  served  by  ground-water  suoply 

3 

G 

16 

16 

within  3  eiles  of  site 

Subtotals 

117 

160 

Receotors  subscore  (100  x  factor  score  subtotal/eaxieue  score  subtotal) 

65 

II.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Haste  quantity  (l*seall,  2=eeduu»,  3=large)  2 

2.  Confidence  level  (l*confimed,  2=suspected)  2 

3.  Hazard  rating  ll*low,  2=aediua,  3=high)  3 

Factor  Subscore  A  (froe  29  to  1B0  based  on  factor  score  eatrix)  50 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

50  x  9.60  40 

C.  Apply  physical  state  eultiplier 

Subscore  B  x  Physical  State  Multiplier  *  Haste  Characteristics  Sufiseore 


40  x  1.00  *  40 
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ill.  PATHWAYS 

A.  If  there  is  evidence  of  migration  of  nazarcous  contaeinants.  assign  aaxiaua  factor  suoscore  of  :ti  ooints  fo** 
airect  evicence  or  §0  ooints  for  inoirect  evicence,  If  Direct  evidence  exists  then  proceed  to  C.  If  no  evidence 
or  indirect  evidence  exists,  oroceec  to  3. 

Suoscore  8 

B.  Rate  the  sigration  ootential  for  3  potential  pathways:  surface  water  ■lgration,  flooding,  and  grounc-water 
Migration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 


Factor  Multi-  Factor  Maxieua 
Rating  plier  Score  Possible 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water  1  8  8 

Net  precipitation  060 

Surface  erosion  080 

Surface  oereeability  166 

Rainfall  intensity  i  8  8 

Subtotals  22 

Subscore  (100  x  factor  score  subtotal/naxieue  score  subtotal) 

2.  Flooding  0  1  0 

Subscore  (100  x  factor  score/3) 

3.  Sround-water  Migration 

Deoth  to  ground  water  3  8  24 

Net  precioitation  060 

Soil  oereeability  2  8  16 

Subsurface  flows  000 

Direct  access  to  ground  water  3  8  24 

Subtotals  64 

Subscore  (100  x  factor  score  subtotal/naxiaua  score  subtotal) 

C.  Highest  pathway  suoscore. 

Enter  the  highest  subscore  value  fro*  A,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  arid  pathways. 

Receptors  65 

Waste  Characteristics  40 

Pathways  71 

Total  176  divided  by  3  *  59 

B.  Apply  factor  for  waste  containment  free  waste  eanaceaent  practices. 

Gross  total  score  x  waste  eanageaent  practices  factor  »  final  score 


59  Gross  total  score 


59  \ 
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HAZARD  ASSESSMENT  RATING  METHODOLOGY  FOR* 


Naae  of  Site:  Fire  Protection  Training  Area  No.  3 

Location:  Castle  AF3  ■  North  of  Bldg  1312 
Date  of  Qoeration  or  Occurrence!.  1976  -  present 
Owner/Ooerator:  Castle  AFB 


Coaents/Descnption:  Contaainated  and  uncontaainated  fuels 

Site  Rated  by:  C.  Mangan 

usee  for 

training 

I.  RECEPTORS 

Factor 

Multi¬ 

Factor 

Maxiaua 

Rating 

plier 

Score 

Possible 

Rating  Factor 

A.  Pooulation  within  1,000  feet  of  site 

(C-3) 

1 

4 

4 

Score 

12 

B.  Distance  to  nearest  well 

2 

10 

28 

30 

C.  Land  use/zoning  within  1  aile  radius 

1 

3 

3 

9 

0.  Distance  to  reservation  boundary 

3 

6 

IB 

IB 

E.  Critical  environaents  within  1  aile  radius  of  site 

3 

10 

30 

38 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

IS 

6.  Ground  water  use  of  upperaost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  ailes  downstream  of  site 

I.  Population  served  by  ground-water  supply 

3 

6 

IB 

IB 

within  3  ailes  of  site 

Subtotals 

Receptors  subscore  (100  x  factor  score  subtotal/aaxiaua 

score  subtotal? 

128 

188 

67 

II.  UASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l«saall,  2=aediua,  3=large)  1 

2.  Confidence  level  Unconfirmed,  2=suspected)  1 

3.  Hazard  rating  (l=low,  2=eediua,  3=high)  2 

Factor  Subscore  A  (fro*  28  to  188  based  on  factor  score  matrix)  50 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  3  Subscore  B 

58  x  8.38  40 

C.  Apply  physical  state  eultiplier 

Subscore  B  x  ffiysical  State  Multiplier  *  Waste  Characteristics  Subscore 
40  x  1.88  =  40 
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III.  PATHWAYS 

A.  If  there  is  evidence  of  eigration  of  hazardous  contaminants,  assign  aaxiaua  factor  subscore  of  123  points  for 
direct  evidence  or  S3  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence 
or  indirect  evidence  exists,  orcceed  to  B. 

Subscore  3 

B.  Rate  the  Migration  ootential  for  3  potential  pathways:  surface  water  Migration,  flooding,  and  ground -water 
Migration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 


Factor  Multi—  Factor  haxinua 
Rating  plier  Score  Possible 
(0-3)  Score 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water  2  S  IS 

Net  precipitation  063 

Surface  erosion  1  3  8 

Surface  perneability  1  6  6 

Rainfall  intensity  138 

Subtotals  33 

Subscore  (100  x  factor  score  subtotal/aaxiaun  score  subtotal) 

2.  Flooding  0  1  0 

Subscore  !100  x  factor  score/3) 

3.  Sroundnater  Migration 

Depth  to  ground  water  3  3  24 

Net  precipitation  060 

Soil  perseability  2  8  16 

Subsurface  flows  080 

Direct  access  to  ground  water  3  3  24 

Subtotals  64 

Subscore  (100  x  factor  score  subtotal/aaxiauM  score  subtotal) 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froe  A,  B-l,  B-2  or  8-3  above. 

Pathways  Subscore 


IV.  WASTE  MANAGEJOIT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  67 

Waste  Characteristics  40 

Pathways  56 

Total  163  divided  Py  3  »  54 

B.  Apply  factor  for  waste  containment  froa  waste  lanageaent  practices. 

Sross  total  score  x  waste  aanageaent  practices  factor  =  final  score 


54  Sross  total  score 


54  x 


1.00 
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HAZARD  ASSESSMENT  RATING  KETH0D0LC3Y  FORM 


Naae  of  Site:  Landfill  No.  2 

Location:  Castle  AF3  -  east  of  jet  engine  test  cell  -  Sldg.  353 
Date  of  Operation  or  Occurrence:  1351  -1953 

Owner /Operator:  Castle  AFB 

Co— ent s/Descript ion:  .andfill  received  refuse  and  stall  quantities  of  chewicals 


Site  Rated  by:  C.  Nangan 


I.  RECEPTORS 

Factor 

Multi- 

Factor 

Maxiaua 

Rating  Factor 

Rating 

<8-3! 

olier 

Score 

Possible 

Score 

A.  Population  within  1,083  feet  of  site 

1 

A 

4 

4 

12 

B.  Distance  to  nearest  well 

2 

13 

28 

33 

C.  Land  use/zoning  within  1  aile  radius 

3 

3 

3 

3 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environaents  within  1  wile  radius  of  site 

3 

10 

38 

30 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

6.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  siles  downstream  of  site 

1.  Population  served  by  ground-water  suoply 

7 

M 

6 

18 

18 

within  3  siles  of  site 

Subtotals 

126 

168 

Receptors  subscore  <183  x  factor  score  subtotal/naxisua  score  subtotal) 

78 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estisated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l*s—ll,  2*— diun,  >large)  1 

2.  Confidence  level  Unconfirmed,  2s$uspected)  2 

3.  Hazard  rating  (l=low,  2*eediua,  3*tiigh>  t 

Factor  Subscore  A  (fros  28  to  103  based  on  factor  score  satrix)  20 

B.  Aoply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

20  x  8.88  =  IS 

C.  Apply  physical  state  nultiplier 

Subscore  8  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 
16  x  1.83  a  16 
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III.  PATHWAYS 

A.  If  tnere  is  evidence  of  aigraticn  of  hazardous  ccntaainants.  assign  naxi.uua  factor  s-.asccv-s  o'  IT?  oomos 
oirect  evicence  or  Si  points  for  indirect  evidence.  If  direct  evidence  exists  then  oroceec  to  I.  I'  r.o  ev.oence 
or  incirect  evidence  exists,  croceed  to  S. 

Sutscore  2 

B.  Pate  the  migration  potential  for  3  potential  pathways:  surface  water  mgration,  flooding,  and  grcond-*ater 
■igration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 


Factor  Multi-  Factor  Maxiius 
Rating  plier  Score  Possible 
(0-3)  Score 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 
Net  precipitation 
Surface  erosion 
Surface  peraeability 
Rainfall  intensity 


Subtotals 


38  108 


Subscore  (100  x  factor  score  subtotal/aaxiiui  score  subtotal) 

2.  Flooding  0  1  0 

Subscore  (100  x  factor  score/3) 

3.  Ground-water  Migration 

Deoth  to  ground  water  3  8  24 

Net  precipitation  060 

Soil  peraeability  2  8  16 

Subsurface  flows  1  8  8 

Direct  access  to  ground  water  3  8  24 

Subtotals  72 

Subscore  (108  x  factor  score  subtotal /sax iaui  score  subtotal) 

C.  Highest  pathway  subscore. 

enter  the  highest  subscore  value  froa  A,  B-l,  B-2  or  8-3  above. 

Pathways  Subscore 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  78 

Waste  Characteristics  16 

Pathways  63 

Total  14?  divided  by  3  =  53 

B.  Apply  factor  for  waste  containment  from  waste  aanageoent  practices. 

6ross  total  score  x  waste  aanagesent  practices  factor  =  final  score 


53  Gross  total  score 
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HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 


Name  of  Sit*:  Discharge  Area  No.  &  (DA-6) 

Location:  Adjacent  to  fuel  storage  area 

Date  of  Operation  or  Occurrence:  I9601 2 3 s  -  1977 

Owner /Coer ator:  Castle  AF3 

Coaents/Description:  Closed  industrial  waste  evaooration  plant 
Site  Rated  by:  M.  I.  Spiegel 


I.  RECEPTORS 


Factor 

Multi¬ 

Facior 

Maximum 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(8-3)* 

Score 

A.  Pooulation  within  1,000  feet  of  site 

2 

4 

B 

-  12 

B.  Distance  to  nearest  well 

3 

10 

30 

20 

C.  Land  use/zoning  within  1  Mile  radius 

2 

3 

£ 

= 

D.  Distance  to  reservation  boundary 

3 

5 

18 

18 

£.  Critical  environments  within  1  mile  radius  of  site 

0 

18 

0 

38 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

G.  Ground  water  use  of  uppermost  aquifer 

1 

9 

9 

27 

H.  Population  served  by  surface  water  supply 

0 

& 

0 

13 

within  3  eiles  downstream  of  site 

I.  Pooulation  served  by  ground-water  supply 

3 

& 

ia 

18 

within  3  miles  of  site 

Subtotals 

89 

130 

Receptors  subscore  (100  x  factor  score  subtotal/maximum  score  sub< 

:otaI) 

49 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  arid  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediua,  3=large)  1 

2.  Confidence  level  (l=confir«ed,  2=suspected)  1 

3.  Hazard  rating  (l*low,  2=mediua,  3=high)  2 

Factor  Subscore  A  (from  2 0  to  180  based  on  factor  score  matrix)  50 

B.  Aooly  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  -  Subscore  S 

58  x  0.93  45 

C.  Apply  physical  state  eultiplier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 


43 


i.ra 


4! 


III.  PATHWAYS 

A.  If  tnere  is  evidence  of  sigration  of  hazardous  contaa inants,  assign  s»*i*ua  factor  suiovs  :f  1C2  -ii 
eirec:  evidence  or  S3  Mints  for  indirect  evidence.  If  direct  evicenc*  i».sti  tne.*  pro-dead  :c  I.  I'  •;  s 
or  incirect  evidence  exists,  oroceed  to  B. 


B.  Rate  the  si  oration  potential  for  3  potential  oathways:  surface  Mater  aigraticn,  flooding,  ard  j.-:-nd-«ater 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  factor 


factor  Multi-  factor  Maxiaua 
Rating  plier  Score  Possible 
(8-3)  Score 


1.  Surface  Hater  Migration 

Distance  to  nearest  surface  Mater  2  8  16 

Net  orecipitation  863 

Surface  erosion  883 

Surface  oeraeability  166 

Rainfall  intensity  1  8  8 

Subtotals  38 

Suoscore  (188  x  factor  score  subtotal/aaxiaua  score  subtotal) 

2.  flooding  818 

Suoscore  (188  x  factor  score/3) 

3.  Ground-water  aigration 

Depth  to  ground  water  3  8  24 

Net  precipitation  063 

Soil  perweability  2  8  16 

Subsurface  flows  1  8  3 

Direct  access  to  ground  water  3  8  24 

Subtotals  72 

Subscore  (188  x  factor  score  subtotal/naxiaua  score  subtotal) 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froa  A,  B-l,  3-2  or  B-3  above. 

Pathways  Subscore 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  49 

Waste  Characteristics  45 

Pathways  63 

Total  157  divided  by  3  3  52 

B.  Apply  factor  for  waste  containaent  froa  waste  aanagenent  practices. 

Sross  total  score  x  waste  aanagenent  practices  factor  -  final  score 


52  Gross  total  score 
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HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 


Name  of  Site:  Fire  Protection  Training  Area  No.  2 

Location:  Castle  AFB  -  East  Taxiway  No.  11 
Date  of  Operation  or  Occurrence:  1962  -  1967 
Owner/ Doer at or:  Castle  AFB 

Coaaents/Description:  Used  intermittently  for  fire  training  for  civilian  firemen 

Site  Rated  by:  C.  Hangan 


I.  RECEPTORS 


Factor 

Multi¬ 

Factor 

Maxinua 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A.  Population  within  1,000  feet  of  site 

1 

4 

4 

12 

B.  Distance  to  nearest  well 

2 

10 

20 

30 

C.  Land  use/zoning  within  1  mile  radius 

1 

3 

3 

3 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  wile  radius  of  site 

3 

10 

30 

30 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

S.  Ground  water  use  of  uppermost  aquifer 

3 

9 

27 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  ailes  downstream  of  site 

I.  Peculation  served  by  ground-water  supply 

3 

6 

18 

13 

within  3  ailes  of  site 

Subtotals 

120 

180 

Receptors  subscore  (100  x  factor  score  subtotal/aaxiaum  score  subtotal) 

67 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediu»,  3=large)  1 

2.  Confidence  level  (l=confirmed,  2=suspected)  1 

3.  Hazard  rating  (l*low,  2=aediua,  3=high)  2 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  50 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  B 

50  x  0.80  3  40 

C.  Apply  physical  state  aultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
40  x  1.00  *  40 
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c 
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III.  PATHWAYS 

A.  If  there  is  evidence  of  eigration  of  hazardous  contaamants,  assign  aaxiaue  factor  susscore  of  133  ooir.*s  for 
oirect  evidence  or  80  ooints  for  indirect  evidence.  If  Qirect  evicence  exists  tnen  proceed  :o  C.  If  no  evidence 
or  indirect  evidence  exists,  proceed  to  B. 

Supscore  Z 

B.  Rate  the  eigration  potential  for  3  potential  pathways:  surface  water  Migration,  flooding,  and  ground-watev 
eigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maxi mum 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

Surface  Water  Migration 

Distance  to  nearest  surface  water 

2 

8 

16 

24 

Net  precipitation 

0 

6 

3 

16 

Surface  erosion 

1 

a 

a 

24 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

1 

8 

8 

24 

Subtotals 

38 

108 

Subscore  (100  x  factor  score  subtotal /eaxieue  score  subtotal)  35 


Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

Sround-water  eigration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  ground  water 

1 

8 

8 

24 

Subtotals 

48 

114 

Subscore  (100  x  factor  score  subtotal/oaxieua 

score  subtotal) 

42 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  fro*  A,  B-l,  B-2  or  B-3  above. 

Pathways  Subscore  42 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  67 

Waste  Characteristics  40 

Pathways  42 

Total  149  divided  by  3  *  50  Gross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  aanagerent  practices. 

Gross  total  score  x  waste  eanageeent  practices  factor  =  final  score 


50  x  1.00  »  \  53  \ 
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HAZARD  ASSESSMENT  SATINS  KETHODOLOSY  FORM 


•- 


Name  of  Site:  Landfill  No. 3 

Location:  Castle  AFB  -  North  of  pistol  range 
Date  of  Coeraticn  or  Occurrence:  1S54  -  1956 

Owner /Qoerator:  Castle  AF3 

Co«ents/Descriotion:  Landfill  recieved  refuse  a nd  small  auantities  of  cnesucals 

Site  Rated  by:  C.  Nangan 


1.  RECEPTORS 


Rating  Factor 

A.  Pooulation  within  1,006  feet  of  site 

B.  Distance  to  nearest  well 

C.  Land  use/zoning  within  1  eile  radius 

D.  Distance  to  reservation  boundary 

E.  Critical  environments  within  1  wile  radius  of 

F.  Water  quality  of  nearest  surface  water  body 
S.  Ground  water  use  of  uppermost  aquifer 

H.  Population  served  by  surface  water  supply 
within  3  ailes  downstream  of  site 

I.  Pooulation  served  by  ground-water  supply 
within  3  ailes  of  site 


Factor 

Multi¬ 

Factor  "axiaua 

Rating 

plier 

Score  Possible 

(0-3) 

Score 

0 

4 

e  is 

2 

10 

20  30 

2 

3 

S  = 

3 

6 

IS  18 

3 

10 

30  32) 

0 

6 

0  18 

3 

9 

27  27 

0 

S 

0  18 

3 

S 

18  18 

Subtotals 

119  180 

Receptors  subscore  (106  x  factor  score  subtotal /maximum  score  subtotal) 


II.  WASTE  CHARACTERISTICS 


A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  inforaation. 


1.  Waste  quantity  (l=small,  2*mediu»,  3=large)  1 

2.  Confidence  level  (l*confiraed,  2=suspected)  2 

3.  Hazard  rating  (1-low,  2=aediua,  3=high)  1 

Factor  Subscore  A  (from  29  to  109  based  on  factor  score  aatrix)  29 

8.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

20  x  0. 69  s  IS 


C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 


III.  PATHWAYS 

fc  If  there  is  evidence  of  aigration  of  hazardous  contaamants,  assign  saxiaux  factor  subscore  of  183  joints  for 
direct  evidence  or  S3  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  I'  -o  evidence 
or  indirect  evidence  exists,  proceed  to  8. 

SuSscore  -  3 

8.  Rate  the  aigration  potential  for  3  potential  pathways:  surface  water  aigration,  flooding,  and  j'-ound-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maxiaua 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(8-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

3 

a 

24 

24 

Net  precipitation 

8 

6 

3 

IS 

Surface  erosion 

2 

8 

16 

24 

Surface  peraeability 

1 

6 

6 

IS 

Rainfall  intensity 

1 

a 

a 

24 

Subtotals 

54 

188 

Subscore  (188  x  factor  score  subtotal/oaxiaua 

score  subtotal) 

58 

2.  Flooding 

8 

1 

8 

3 

Subscore  (138  x  factor  score/3) 

8 

3.  Ground-water  aigration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  orecipitation 

8 

6 

8 

18 

Soil  peraeability 

2 

a 

16 

24 

Subsurface  flows 

1 

a 

8 

24 

Direct  access  to  ground  water 

3 

B 

24 

24 

Subtotals 

72 

114 

Subscore  (188  x  factor  score  subtotal/sax iaua 

score  subtotal) 

63 

Highest  pathway  subscort. 

Enter  the  highest  subscore  value  froa  A,  B-l, 

B-2  or  B-3  above. 

Pathways  Subscore  S3 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  66 

Waste  Characteristics  16 

Pathways  63 

Total  145  divided  by  3  -  46  Sross  total  score 

B.  Apply  factor  for  waste  containaent  frow  waste  aanagewent  practices. 

Gross  total  score  «  waste  aanagenent  practices  factor  -  final  score 


46  x  1.83  \  46’  \ 


H-41 


Page  1  of  2 


HftZflS®  ASSESSMENT  SATING  *7H0DCL06Y  FORM 

Nan  of  Site:  PCB  Soiii  No.  6 

.ocation:  Bui  icing  851 

Cate  of  Gceration  or  Gccurrence:  1962 

Surer /Qoerator:  Castie  AFB 

Coaments/Descriction:  1  -  15  gallons  of  PCS  soil  led.  cleaned-uo 

Site  Rated  by:  M.  I.  Spiegel 


I.  RECEPTORS 

Factor 

Muiti- 

Factor 

Tax  hub 

Rating 

olier 

Score 

Possiole 

Rating  Factor 

(3-3) 

Score 

A.  Peculation  within  1,333  feet  of  site 

4 

a 

ic 

S.  Distance  to  nearest  well 

3 

13 

33 

33 

C.  Land  use/zoning  within  1  aile  radius 

2 

3 

6 

5 

D.  Distance  to  reservation  boundary 

3 

6 

18 

13 

E.  Critical  environments  within  1  aile  radius  of  site 

3 

13 

33 

33 

F.  Water  Quality  of  nearest  surface  water  body 

3 

6 

3 

IS 

6.  Ground  water  use  of  upperaost  aquifer 

3 

9 

27 

27 

H.  Peculation  served  by  surface  water  supply 

3 

6 

3 

18 

within  3  miles  downstream  of  site 

I.  Peculation  served  by  ground-water  suocly 

3 

6 

IB 

IS 

within  3  Biles  of  site 

Subtotals 

137 

183 

Receotors  subscore  (103  x  factor  score  subtotal/aaxiaum  score  subtotal! 

76 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confluence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=aediufl.  3=large)  1 

2.  Confidence  level  (l=confir*ed,  2=suspected)  1 

3.  Hazard  rating  (l=low,  2=xediua,  3=high!  3 

Factor  Subscore  A  (froa  23  to  133  based  on  factor  score  nutrix)  63 

B.  Aooly  oersistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 

63  x  1.33  =  63 

C.  Apply  physical  state  nultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 


63 


x 


63 


:i:.  pathways 

fl.  If  tnare  is  evidence  of  migration  of  -.azarcous  cor.taairants,  assign  riaxircua  factor  suoscore  of  129  Mints  for 
oirect  evidence  or  83  ooints  for  incirect  evidence.  If  direct  evicence  exists  then  oroceec  to  C.  If  no  evidence 
or  indirect  evidence  exists,  oroceec  to  8. 

Suoscore  0 

8.  Rate  the  iteration  potential  for  3  octentiai  oathwaysi  surface  water  x.cration,  flooding,  and  ground-water 
aigration.  Select  the  highest  rating  and  oroceec  to  C. 


Factor 

Multi¬ 

Factor 

Maximum 

Rating  "actor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  water  Migration 

Distance  to  nearest  surface  water 

3 

8 

24 

24 

Set  precipitation 

0 

6 

0 

IS 

Surface  erosion 

e 

8 

9 

24 

Surface  oerweability 

i 

6 

6 

18 

Rainfall  intensity 

i 

a 

8 

24 

Subtotals 

38 

196 

Subscore  (190  x  factor  score  subtotal/eaxieua  score  subtotal) 

35 

2.  Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

3 

3.  Ground-water  migration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

9 

18 

Soil  permeability 

2 

a 

16 

24 

Subsurface  flows 

0 

0 

0 

9 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

90 

Subscore  (190  x  factor  score  subtotal /sax laue  score  subtotal) 

71 

Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l, 

B-2  or  B-3  above. 

Pathways  Subscore 

71 

;v.  waste  management  practices 

ft.  Average  the  tnree  subscores  for  receotors,  waste  characteristics,  and  oathways. 

Receptors  76 

Waste  Characteristics  63 

Pathways  71 

Total  237  divided  by  3  s  63  Gross  total  score 

B.  Apply  factor  for  waste  containaent  froa  waste  sanageeent  practices. 

6ross  total  score  x  waste  eanageoent  oractices  factor  *  final  score 


HAZARD  ASSESSMENT  .RATING  MET* CDCLDGY  -CRM 


Name  of  Site:  PCE  Soil!  No.  4 

-ocaticr.:  Building  No-  -24 

Date  of  Cceration  or  Occurrence:  157J  -  1S53 

Cnner /Operator:  Castle  AF3 

Comment s/Cescr : ot ion :  PCS  soiiied  ms  cieanec-uo 


Site  Rated  by:  C.  Kanaan 


I.  RECEPTCRS 


Factor 

Multi¬ 

Factor 

Maximum 

Rating 

plier 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A. 

Podulation  Nithin  1,000  feet  of  site 

? 

4 

3 

12 

B. 

Distance  to  nearest  Mil 

3 

10 

20 

30 

L* 

wand  use/zoning  nithin  1  mile  radius 

2 

3 

6 

9 

0. 

Distance  to  reservation  boundary 

7 

6 

16 

15 

E. 

Critical  environments  nithin  1  mile  radius  of  site 

3 

10 

30 

32 

c t 

Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

G. 

Ground  water  use  of  uppermost  aouifer 

3 

9 

27 

27 

■"!. 

Population  served  by  surface  water  suoply 
within  3  miles  downstream  of  site 

0 

6 

0 

13 

It 

Population  served  by  ground-water  suaoiy 
within  3  miles  of  site 

3 

6 

13 

15 

Subtotals 

137 

150 

Receptors  subscore  (100  x  factor  score  subtotal/maximua  score  subtotal)  76 


II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (l=saall,  2=mediue,  3=largei  1 

2.  Confidence  level  (l=confiraed,  2=suspected)  1 

3.  Hazard  rating  (l=low,  2=wediua,  3=high)  3 

Factor  Subscore  A  (from  20  to  120  based  on  factor  score  matrix)  80 

3.  Aoaly  persistence  factor 

Factor  Subsccre  A  x  Persistence  Factor  *  Subscore  B 

60  x  1.20  3  60 


C.  Apply  physical  state  multiplier 

Subscore  B  x  JRiysical  State  Multiolier  =  Waste  Characteri sties  Sudscore 
60  x  1.00  =  60 
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pathways 

3.  If  there  is  evidence  of  migration  of  hazardous  contaninants,  assign  saxiaua  factor  subscore  of  !M  ooir:s  #or 
direct  evidence  or  SC  points  for  indirect  evicence.  If  direct  evidence  exists  then  proceec  to  C.  If  no  evidence 
or  ircirect  evidence  exists,  croceed  to  3. 

Suosccre  2 

3.  Sate  the  siaration  potential  for  3  potential  pathways!  surface  water  aigration,  floocinc,  ano  crounc-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maxiitutt 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

Surface  water  Migration 

Distance  to  nearest  surface  water 

2 

3 

16 

24 

Net  crecioitation 

0 

6 

8 

IS 

Surface  erosion 

8 

3 

8 

24 

Surface  permeability 

1 

6 

6 

IS 

Rainfall  intensity 

1 

3 

3 

24 

Subtotals 

30 

183 

Subscore  (100  x  factor  score  subtotal/oaxiaua  score  subtotal) 

23 

Flooding 

8 

1 

0 

3 

Subscore  (108  x  factor  score/3) 

0 

Ground-water  Migration 

Depth  to  ground  water 

3 

8 

24 

24 

Net  precipitation 

0 

6 

0 

13 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

0 

0 

0 

Direct  access  to  ground  water 

3 

8 

24 

24 

Subtotals 

64 

90 

Subscore  (180  x  factor  score  subtotal/eaxiaua  score  subtotal) 

71 

C.  Highest  pathway  subscore. 

Enter  the  highest  suoscore  value  from  A,  0-1,  8-2  or  8-3  aoove. 

Pathways  Subscore  71 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  suoscores  for  receptors,  waste  characteristics,  arid  pathways. 

Receptors  76 

Waste  Characteristics  88 

Pathways  71 

Total  287  divided  ay  3  =  69  Sross  total  score 

B.  Apply  factor  for  waste  containment  from  waste  management  practices. 

Sross  total  score  x  waste  aanageaent  practices  factor  =  final  score 


8. 10  *  \ 
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-ais.’d  assezsi'T.:  sating  sethcdclcgy  -dr* 


Nase  cf  Site:  PCS  Ssiii  No.  3 

Location:  Building  332 

Cate  of  Goeratior,  or  Occurrence:  Say  1382 
Gwner/Goerator:  Castle  AFB 

Coasents/Dascripticn:  Small  spill  of  contaminated  PCS  oil  (PCS  concentration  7pp»),  cieaned-uo 

Site  Rated  by:  t.  1.  Spiegel 


I.  flEEPTEE 

Factor 

Multi- 

Factor 

Maxisuo 

r 

Rating 

slier 

Score 

Possible 

JS 

Rating  ractor 

(0-3) 

Score 

%  ’* 

A.  Population  within  1,222  feet  of  site 

3 

4 

12 

12 

B.  Distance  to  nearest  well 

3 

10 

30 

32 

C.  Land  use/zoning  within  1  aile  radius 

2 

3 

3 

9 

0.  Distance  to  reservation  boundary 

2 

8 

12 

ia 

E.  Critical  environments  within  1  aile  radius  of  site 

3 

10 

32 

32 

i 

F.  Water  quality  of  nearest  surface  water  body 

8 

8 

0 

13 

1 

3.  Ground  water  us*  of  uppersost  aquifer 

3 

9 

27 

37 

H.  Population  served  by  surface  water  supply 

0 

3 

8 

Is 

within  3  alias  downstream  of  site 

I.  -ooulaticn  served  by  ground-water  supoly 

3 

b 

18 

13 

■ 

within  3  ailes  of  site 

Subtotals 

135 

132 

", 

Receptors  subscore  (108  x  factor  score  subtotal/eaximum  score  subtotal) 

75 

- 

■as 

II.  WASTE  CHARACTERISTICS 

H  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  '/taste  quantity  (l=a*all,  2=oediua,  3=large)  1 

2.  Confidence  level  (l=confir#ed.  2=susoected)  2 

3.  Hazard  rating  (1*10**,  2*»ediua,  3=high)  3 

Factor  Subscore  A  (fro*  22  to  129  based  on  factor  score  iiatrix)  W 

B.  Aoply  persistence  factor 

Factor  Subscort  A  x  Persistence  Factor  =  Subscore  B 


-•  Apply  physical  state  eultiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Suoscore 


H-46 


ssthways 

ft.  If  there  is  evidence  of  aigration  of  hazaraous  contaminants,  assign  .uaxiEua  factor  suascore  of  ‘M  points  for 
direct  evidence  or  U  points  for  indirect  evidence.  If  direct  evidence  exists  then  oroceed  to  C.  If  no  evicence 
or  indirect  evidence  exists,  oroceed  to  S. 

Subscore  i 

3.  Rate  the  Migration  potential  for  3  ootential  pathways:  surface  water  a l oration,  flooding,  and  ground-water 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 

Factor 

Rating 

Multi¬ 

plier 

Factor 

Score 

(0-3) 

_ 

Surface  .later  Migration 

Distance  to  nearest  surface  water 

2 

8 

16 

Net  precipitation 

0 

8 

0 

Surface  erosion 

0 

8 

0 

Surface  oerweaoility 

1 

6 

6 

Rainfall  intensity 

1 

8 

8 

Subtotals 

Subscore  (100  x  factor  score  subtotal/oaxiaua 

38 

score  subtotal) 

Flooding 

0 

l 

0 

Subscore  (188  x  factor  scor.-./3) 

Ground-water  aigration 

Depth  to  ground  water 

3 

a 

24 

Net  precipitation 

0 

6 

9 

Soil  permeability 

2 

8 

16 

Subsurface  flows 

9 

9 

0 

Direct  access  to  ground  water 

3 

8 

24 

Subtotals  64 


Subscore  (100  x  factor  score  subtotal/oaxioue  score  subtotal) 

C.  Highest  pathway  subscore. 

Enter  the  highest  suoscore  value  froa  ft,  0-1,  B-2  or  B-3  above. 

Pathways  Subscore 


Xaxiaus 

Possible 

Score 


24 

ia 

24 

ia 

24 


108 


25 

3 

0 

24 

18 


24 

0 

24 

90 

71 


71 


IV.  UftSTE  XBWGEXENT  PRACTICES 

ft.  Average  the  three  subscores  for  receotors,  waste  characteristics,  and  pathways. 

Receotors  75 

'waste  Characteristics  40 

Pathways  71 

Total  186  divided  by  3  s  62  Gross  total  score 

B.  ftooly  factor  for  waste  containment  froa  waste  sanaoeaent  practices. 

6ro«s  total  score  x  waste  aanagewent  or act  ices  factor  *  final  score 


62  x  0. 10  \  6  \ 
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•iPZASD  ASSESS.'1©,!  RATr«  *t!HCDGLCGY  FDR.4 


taae  of  Site:  PCS  Sail  1  No.S 

-ocation:  suilamg  404 

Date  of  Goer  at  ion  or  Occurrence:  iS79-19Sc’ 

Cwrwr/Coerator:  Castle  AF3 

Cowent  s/Descr i at 1 or :  PCS  Soil  1  Mas  cleaneo-uo 


Site  Sated  by:  *.  1.  Saiegel 


I.  RECEPTCRS 

Factor 

.*uiti- 

Factor 

•axiouo 

Rating 

olier 

Score 

Pcssioie 

Rating  Factor 

(0-3! 

Score 

A.  Population  within  1,303  feet  of  site 

3 

4 

12 

i  z 

3.  Distance  to  nearest  weil 

5 

10 

32 

30 

C.  Land  use/ zoning  Mithm  1  sale  radius 

2 

3 

6 

Q 

D.  Distance  to  reservation  boundary 

3 

6 

18 

13 

£.  Critical  environments  within  1  sale  radius  of  site 

3 

10 

30 

33 

tater  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

S.  Ground  water  use  of  uooeraost  acuifer 

3 

9 

27 

£7 

H.  Population  served  by  surface  water  suooly 

0 

6 

3 

13 

within  3  Biles  cownstream  of  site 

I.  Population  served  by  ground-water  suooly 

3 

6 

18 

18 

within  3  ailes  of  site 

iuototals 

141 

183 

Receptors  subscore  (100  x  factor  score  subtotal/aaxifium  score  subtotal) 

78 

II.  WASTE  CHARACTERISTICS 

A.  Select  tne  factor  score  based  on  the  estiuated  auantity,  the  degree  of  hazare,  and  the  confidence  level  of 
the  information, 

1.  rfaste  quantity  tl=saall,  2=«edium,  >larce)  1 

2.  Confidence  level  Unconfirmed,  2=susoected)  l 

3.  Hazard  rating  (1-low,  2=«ediua,  3=nign)  3 

Factor  Subscore  A  (from  £3  to  133  based  on  factor  score  matrix)  63 

8.  Apply  oersistence  factor 

Factor  Subscore  A  x  Persistence  Factor  *  Subscore  6 

68  x  1.33  63 

C.  Aooiy  ohysical  state  aultiolier 

Subscore  3  x  Physical  State  Xultiolier  =  taste  Characteristics  Suoscore 
63  x  1.33  *  60 


9 


nr.  PAiwwavs 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  suoscore  of  100  ooints  for 
Girect  evidence  or  80  ooints  for  indirect  evidence.  If  direct  evidence  exists  then  oroceed  to  C.  If  no  evicence 
ir  indirect  evioerce  exists,  proceed  to  3. 

Sudscore  i 

B.  Rate  the  migration  potential  for  3  potential  oathwaysi  surface  water  migration,  flooding,  and  grounc-water 
migration.  Select  the  highest  rating  and  proceed  to  C. 


Ratine  Factor 


Factor  Multi-  Factor  rtaxinum 
Rating  olier  Score  Possible 
(0-3)  Score 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water  2  8  16 

Net  orecipitation  060 

Surface  erosion  080 

Surface  permeability  1  6  6 

Rainfall  intensity  1  8  8 

Subtotals  30 

Suoscore  (100  x  factor  score  subtotai/aaximu*  score  subtotal) 

2.  Flooding  0  1  0 

Subscore  (108  x  factor  score/3) 

3.  Ground-water  migration 

Depth  to  ground  water  3  8  24 

Net  orecioitation  060 

Soil  permeability  2  8  is 

Subsurface  flows  080 

Direct  access  to  ground  water  3  8  24 

Subtotals  84 

Suoscore  USB  x  factor  score  subtotai/mawiaua  score  subtotal) 

-i  crest  pathway  suoscore. 

inter  trie  iugrest  suoscore  value  Fror.i  fi,  5-1,  6-2  or  6-3  aoove. 

Pathways  Subscore 


V.  *53“E  tANASs.'ltN”  ?RSCTICES 

P.  Average  t".e  trree  subscores  rV  recebtors,  waste  characteristics,  arc  cathwavs. 

Receotors  72 

Waste  Cnaracterist-.es  :•? 

’afKays  56 

Total  1?4  ct viced  :v  3  -  £5 

3.  Acblv  factor  fo**  waste  containment  fror  waste  management  bract  ices. 

Gross  total  score  x  west?  rreragemert  practices  factor  =  final  scc-s 

55  ■<  0. 10  -  \ 
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HAZARD  ASSESSMENT  SAT IMS  ME7H0D0LCGY  FORM 


33je  : 


Name  of  Site:  PC3  Soil!  No.  7 

Location:  Building  1 BBS 

Date  of  Operation  or  Occurrence:  1900 

Owner /uoer at or:  Castle  AFB 

Coj*ents/Descriotion:  PCS  Spill  was  cleaned-up 


Site  Rated  by:  I.  Spiegel 


I.  RECEPTORS 

Factor 

Multi- 

Factor 

Maxinun 

Rating 

pher 

Score 

Possible 

Rating  Factor 

(0-3) 

Score 

A.  Population  within  1,000  feet  of  site 

0 

4 

0 

12 

Bl  Distance  to  nearest  well 

2 

10 

20 

30 

C.  Land  use/zoning  within  1  mile  radius 

2 

3 

G 

9 

D.  Distance  to  reservation  boundary 

3 

6 

18 

18 

E.  Critical  environments  within  1  Mile  radius  of  site 

0 

10 

0 

30 

F.  Water  quality  of  nearest  surface  water  body 

0 

6 

0 

18 

G.  Ground  water  use  of  uppermost  aquifer 

1 

9 

9 

27 

H.  Population  served  by  surface  water  supply 

0 

6 

0 

18 

within  3  miles  downstream  of  site 

I.  Pooulation  served  by  ground-water  suooly 

3 

6 

18 

18 

within  3  eiles  of  site 

Subtotals 

71 

180 

Reccotors  subscore  <100  x  factor  score  subtotal/eaxiaun  score  subtotal) 

39 

II.  WASTE  CHARACTERISTICS 

A.  Select  tne  factor  score  based  on  the  esti sated  Quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  Quantity  <l=snaH,  2=*ediue,  3=large)  1 

2.  Confidence  level  (l^confimea,  2=suspected)  2 

3.  Hazard  rating  (l»low,  2=«edius,  3=bigh)  3 

Factor  Subscore  A  (fros  20  to  108  based  on  factor  score  Matrix)  40 

B.  Aooly  persistence  factor 

Factor  Suoscore  A  x  Persistence  Factor  -  Subscore  B 

40  <  1,00  =  40 

C.  Aooiv  cnysical  state  suitiolier 

Suoscore  B  x  Physical  State  Huitialier  =  Waste  Characteristics  Subscore 
40  x  1.00  =  40 
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III.  PATHWAYS 

A.  If  then  is  evidence  of  Migration  of  hazardous  contaainants,  assign  aaximut  factor  subscore  of  120  ooir.ts  for 
direct  evidence  or  80  ooints  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  l.  If  no  evidence 
or  indirect  evidence  exists,  proceed  to  B. 

Subscore  2 


3.  Sate  the  eigration  potential  for  3  ootential  pathways:  surface  water  Migration,  floocmg,  and  ground-water 
■igration.  Select  the  highest  rating  and  proceed  to  C. 


Factor 

Multi¬ 

Factor 

Maxinun 

Rating  Factor 

Rating 

plier 

Score 

Possible 

(0-3) 

Score 

1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 

3 

a 

24 

24 

Net  orecipitation 

0 

6 

0 

28 

Surface  erosion 

0 

a 

0 

24 

Surface  permeability 

1 

6 

a 

lb 

Rainfall  intensity 

1 

a 

a 

24 

Subtotals 

38 

108 

SuPscore  (120  x  factor  score  subtotal/oaxiflue 

score  subtotal) 

35 

2.  Flooding 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

3.  Ground-water  Migration 

Death  to  ground  water 

3 

a 

24 

24 

Net  orecipitation 

0 

6 

0 

18 

Soil  uermeability 

2 

a 

16 

24 

Subsurface  flows 

0 

a 

2 

24 

Direct  access  to  ground  water 

3 

a 

24 

24 

Subtotals 

64 

114 

Subscore  (100  x  factor  score  subtotal/aaximua  score  subtotal) 

56 

Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froa  A, 

B-l,  1 

3-2  or  B-3  above. 

Pathways  Subscore  56 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  arc  oathways. 

Receptors  33 

Waste  Characteristics  42 

Pathways  56 

Total  133  divided  by  3  =  43  Sross  total  score 

B.  Aooiv  factor  for  waste  containment  fros  waste  Management  practices, 

Sross  total  score  x  waste  aanageeent  practices  factor  =  final  score 


>5 


ES  ENGINEERING -SCIENCE 


1-2 


ES  ENGINEER INQ- SCIENCE 


Fire  Protection  Training  Area  No.  3 
and  Discharge  Area  No.  4 
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APPENDIX  K 

GLOSSARY  OF  TERMINOLOGY  AND  ABBREVIATIONS 

ABG:  Air  Base  Group. 

AF:  Air  Force. 

AFB:  Air  Force  Base. 

AFESC:  Air  Force  Engineering  and  Services  Center. 

AFFF:  Aqueous  Film  Forming  Foam,  a  fire  extinguishing  agent. 

AFR:  Air  Force  Regulation. 

AFRES:  Air  Force  Reserve. 

AFS:  Air  Force  Station. 

Ags  Chemical  symbol  for  silver. 

AG:  Above  Ground 

AGE:  Aerospace  Ground  Equipment. 

Al:  Chemical  symbol  for  aluminum. 

AMS:  Avionics  Maintenance  Squadron. 

ARTESIAN:  Ground  water  contained  under  hydrostatic  pressure. 

AQUICLUDE:  Poorly  permeable  formation  that  impedes  ground-water  move¬ 
ment  and  does  not  yield  to  a  well  or  spring. 

AQUIFER:  A  geologic  formation,  group  of  formations,  or  part  of  a  forma¬ 
tion  that  is  capable  of  yielding  water  to  a  well  or  spring. 

AQUITARD:  A  geologic  unit  which  impedes  ground-water  flow. 

ATC:  Air  Training  Command. 

AVGAS:  Aviation  Gasoline. 

Ba:  Chemical  symbol  for  barium. 

BEE:  Bioenvironmental  Engineering  Services. 

BIOACCUMULATE:  Tendency  of  elements  or  compounds  to  accumulate  or  build 
up  in  the  tissues  of  living  organisms  when  they  are  exposed  to  these 
elements  in  their  environments,  e.g.,  heavy  metals. 

BOWSER:  A  portable  tank  to  contain  waste  fuels,  oils  and  chemicals. 


CAFB:  Castle  Air  Force  Base. 

Cd:  Chemical  symbol  for  cadmium. 

CE:  Civil  Engineering. 

CERCLA:  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act. 

CES:  Civil  Engineering  Squadron. 

CIRCA:  About;  used  to  indicate  an  approximate  date. 

CLOSURE:  The  completion  of  a  set  of  rigidly  defined  functions  for  a 
hazardous  waste  facility  no  longer  in  operation. 

CN:  Chemical  symbol  for  cyanide. 

COD:  Chemical  Oxygen  Demand,  a  measure  of  the  amount  of  oxygen  required 
to  oxidize  organic  and  oxidizable  inorganic  compounds  in  water. 

COE:  Corps  of  Engineers. 

CONFINED  AQUIFER:  An  aquifer  bounded  above  and  below  by  impermeable 
strata  or  by  geologic  units  of  distinctly  lower  permeability  than  that 
of  the  aquifer  itself. 

CONFINING  UNIT:  An  aquitard  or  other  poorly  permeable  layer  which 
restricts  the  movement  of  ground  water. 

CONTAMINATED  FUEL:  Fuel  that  does  not  meet  specifications  that  may  be 
recovered  or  recycled. 

CONTAMINATION:  The  degradation  of  natural  water  quality  to  the  extent 
that  its  usefulness  is  impaired;  there  is  no  implication  of  any  specific 
limits  since  the  degree  of  permissible  contamination  depends  upon  the 
intended  end  use  or  uses  of  the  water. 

Cr:  Chemical  symbol  for  chromium. 

CSG:  Combat  Support  Group. 

Cu:  Chemical  symbol  for  copper. 

DET:  Detachment. 

DIP:  The  angle  at  which  a  stratum  is  inclined  from  the  horizontal. 

DISPOSAL  FACILITY:  A  facility  or  part  of  a  facility  at  which  hazardous 
waste  is  intentionally  placed  into  or  on  land  or  water,  and  at  which 
waste  will  remain  after  closure. 


DISPOSAL  OF  HAZARDOUS  WASTE:  The  discharge,  deposit,  injection,  dump¬ 
ing,  spilling,  or  placing  of  any  hazardous  waste  into  or  on  land  or 
water  so  that  such  waste  or  any  constituent  thereof  may  enter  the  envi¬ 
ronment  or  be  emitted  into  the  air  or  discharged  into  any  waters, 
including  ground  water. 

DOD:  Department  of  Defense. 

DOWNGRAD I ENT :  In  the  direction  of  decreasing  hydraulic  static  head;  the 
direction  in  which  ground  water  flows. 

DPDO:  Defense  Property  Disposal  Office,  previously  included  Redistri¬ 
bution  and  Marketing  (R&M)  and  Salvage. 

DUMP:  An  uncovered  land  disposal  site  where  solid  and/or  liquid  wastes 
are  deposited  with  little  or  no  regard  for  pollution  control  or  aesthe¬ 
tics;  dumps  are  susceptible  to  open  burning  and  are  exposed  to  the 
elements,  disease  vectors  and  scavengers. 

EFFLUENT:  A  liquid  waste  discharge  from  a  manufacturing  or  treatment 
process,  in  its  natural  state,  or  partially  or  completely  treated,  that 
discharges  into  the  environment. 

EOD:  Explosive  Ordnance  Disposal. 

EP:  Extraction  Procedure,  the  EPA's  standard  laboratory  procedure  for 

leachate  generation. 

EPA:  U.S.  Environmental  Protection  Agency. 

EPHEMERAL  AQUIFER:  A  water-bearing  zone  typically  located  near  the 
surface  which  normally  contains  water  seasonally. 

EROSION:  The  wearing  away  of  land  surface  by  wind,  water,  or  chemical 
processes. 

FAA:  Federal  Aviation  Administration. 

FACILITY:  Any  land  and  appurtenances  thereon  and  thereto  used  for  the 
treatment,  storage  and/or  disposal  of  hazardous  wastes. 

FAULT:  A  fracture  in  rock  along  which  the  adjacent  rock  surfaces  are 
differentially  displaced. 

Fe:  Chemical  symbol  for  iron. 

FLOOD  PLAIN:  The  lowland  and  relatively  flat  areas  adjoining  inland  and 
coastal  areas  of  the  mainland  and  off-shore  islands,  including,  at  a 
minimum,  areas  subject  to  a  one  percent  or  greater  chance  of  flooding  in 
any  given  year. 

FLOW  PATH:  The  direction  or  movement  of  ground  water  as  governed  prin¬ 
cipally  by  the  hydraulic  gradient. 


FMS :  Field  Maintenance  Squadron. 

FPTA:  Fire  Protection  Training  Area. 

GC/MS:  Gas  chromatograph/mass  spectrophotometer,  a  laboratory  procedure 
for  identifying  unknown  compounds. 

GROUND  WATER:  Water  beneath  the  land  surface  in  the  saturated  zone  that 
is  under  atmospheric  or  artesian  pressure. 

HARDFXLL:  Disposal  sites  receiving  construction  debris,  wood,  miscel¬ 
laneous  spoil  material. 

HARDPAN:  A  hard  impervious  layer  of  soil  clay  cemented  by  insoluble 
materials. 

HARM:  Hazard  Assessment  Rating  Methodology. 

HAZARDOUS  WASTE:  As  defined  in  RCRA,  a  solid  waste,  or  combination  of 
solid  wastes,  which  because  of  its  quantity,  concentration,  or  physical, 
chemical  or  infectious  characteristics  may  cause  or  significantly  con¬ 
tribute  to  an  increase  in  mortality  or  an  increase  in  serious,  irrever¬ 
sible,  or  incapacitating  reversible  illness;  or  pose  a  substantial 
present  or  potential  hazard  to  human  health  or  the  environment  when 
improperly  treated,  stored,  transported,  or  disposed  of,  or  otherwise 
managed.  As  defined  in  the  California  Health  and  Safety  Codes  four 
major  hazard  characteristics  have  been  used  to  identify  hazardous 
wastes:  toxicity,  flammability,  reactivity,  and  corrosivity.  These 
hazards  are  largely  a  consequence  of  the  chemical  compositions  and 
properties  of  wastes.  Radioactive  wastes  are  not  subject  to  control 
under  state  hazardous  waste  regulations. 

HAZARDOUS  WASTE  GENERATION:  The  act  or  process  of  producing  a  hazardous 
waste. 

HEAVY  METALS:  Metallic  elements,  including  the  transition  series,  which 
include  many  elements  required  for  plant  and  animal  nutrition  in  trace 
concentrations  but  which  become  toxic  at  higher  concentrations. 

Hg:  Chemical  symbol  for  mercury. 

HQ:  Headquarters. 

HWMF:  Hazardous  Waste  Management  Facility. 

ILS:  Instrument  Landing  System. 

INCOMPATIBLE  WASTE:  A  waste  unsuitable  for  commingling  with  another 
waste  or  material  because  the  commingling  might  result  in  generation  of 
extreme  heat  or  pressure,  explosion  or  violent  reaction,  fire,  formation 
of  substances  which  are  shock  sensitive,  friction  sensitive,  or  other¬ 
wise  have  the  potential  for  reacting  violently,  formation  of  toxic 
dusts,  mists,  fumes,  and  gases,  volatilization  of  ignitable  or  toxic 
chemicals  due  to  heat  generation  in  such  a  manner  that  the  likelihood  of 


contamination  of  ground  water  or  escape  of  the  substance  into  the  envi¬ 
ronment  is  increased,  any  other  reaction  which  might  result  in  not 
■eating  the  air,  human  health,  and  environmental  standards. 

INFILTRATION s  The  movement  of  water  through  the  soil  surface  into  the 
ground. 

IRP:  Installation  Restoration  Program. 

JP-4:  Jet  Propulsion  Fuel  Number  Four. 

LEACHATE:  A  solution  resulting  from  the  separation  or  dissolving  of 
soluble  or  particulate  constituents  from  solid  waste  or  other  man-placed 
medium  by  percolation  of  water. 

LEACHING:  The  process  by  which  soluble  materials  in  the  soil,  such  as 
nutrients,  pesticide  chemicals  or  contaminants,  are  washed  into  a  lower 
layer  of  soil  or  are  dissolved  and  carried  away  by  water. 

LENTICULAR:  A  bed  or  rock  stratum  or  body  that  is  lens-shaped. 

LINER:  A  continous  layer  of  natural  or  man-made  materials  beneath  or  on 
the  sides  of  a  surface  impoundment,  landfill,  or  landfill  cell  which 
restricts  the  downward  or  lateral  escape  of  hazardous  waste,  hazardous 
waste  constituents  or  leachate. 

LOX:  Liquid  Oxygen. 

LYSIMETER:  A  vacuum  operated  sampling  device  used  for  extracting  pore 
water  samples  at  various  depths  within  the  unsaturated  zone. 

MAC:  Military  Airlift  Command. 

MAINT:  Recording  System  Maintenance. 

MAH:  Military  Airlift  Wing. 

MEK:  Methyl  Ethyl  Ketone. 

MGD:  Million  Gallons  per  Day. 

MID:  Merced  Irrigation  District 

MMS:  Munitions  Maintenance  Squadron. 

MOGAS:  Automotive  gasoline. 

Mn:  Chemical  symbol  for  manganese. 

MONITORING  WELL:  A  well  used  to  measure  ground-water  levels  and  to 
obtain  samples. 


MSL:  Mean  Sea  Level 


MUNITION  ITEMS:  Munitions  or  portions  of  munitions  having  an  explosive 
potential. 

MUNITIONS  RESIDUE:  Non-explosive  segments  of  waste  munitions  (i.e., 
bomb  casings). 

MWR:  Morale  Welfare  and  Recreation. 

NCO:  Non-commissioned  Officer. 

NCOIC:  Non-commissioned  Officer  In-Charge. 

NDI:  Non-destructive  Inspection. 

NET  PRECIPITATION:  The  amount  of  annual  precipitation  minus  annual 
evaporation. 

NGVD:  National  Geodetic  Vertical  Datum  of  1929. 

Ni:  Chemical  symbol  for  nickel. 

NPDES :  National  Pollutant  Discharge  Elimination  System. 

OEHL:  Occupational  and  Environmental  Health  Laboratory. 

OIC:  Officer-In-Charge. 

OMS:  Organizational  Maintenance  Squadron. 

ORGANIC:  Being,  containing  or  relating  to  carbon  compounds,  especially 

in  which  hydrogen  is  attached  to  carbon. 

OSI:  Office  of  Special  Investigations. 

O&G:  Symbols  for  oil  and  grease. 

Pb:  Chemical  symbol  for  lead. 

PCB:  Polychlorinated  Biphenyl;  liquids  used  as  a  dielectrics  in  elec¬ 
trical  equipment. 

PERCOLATION:  Movement  of  moisture  by  gravity  or  hydrostatic  pressure 
through  interstices  of  unsaturated  rock  or  soil. 

PERMEABILITY:  The  capacity  of  a  porous  rock,  soil  or  sediment  for 
transmitting  a  fluid  without  damage  to  the  structure  of  the  medium. 

PD-680:  Cleaning  solvent. 

pH:  Negative  logarithm  of  hydrogen  ion  concentration. 

PL:  Public  Law. 

PMEL:  Precision  Measurement  Equipment  Lab. 


POL:  Petroleum,  Oils  and  Lubricants. 

POLLUTANT:  Any  introduced  gas,  liquid  or  solid  that  makes  a  resource 
unfit  for  a  specific  purpose. 

POTENTIALLY  ACTIVE  FAULT:  A  fault  along  which  movement  has  occurred 
within  the  last  25-million  years. 

POTENTIOMETRIC  SURFACE:  The  imaginery  surface  to  which  water  in  an 
artesian  aquifer  would  rise  in  tightly  screened  wells  penetrating  it. 

PPB:  Parts  per  billion  by  weight. 

PPM:  Parts  per  million  by  weight. 

PRECIPITATION:  Rainfall. 

RCRA:  Resource  Conservation  and  Recovery  Act. 

RECHARGE  AREA:  A  surface  area  in  which  surface  water  or  precipitation 
percolates  through  the  unsaturated  zone  and  eventually  reaches  the  zone 
of  saturation.  Recharge  areas  may  be  natural  or  manmade. 

RECHARGE:  The  addition  of  water  to  the  ground-water  system  by  natural 
or  artificial  processes. 

SAC:  Strategic  Air  Command. 

SANITARY  LANDFILL:  A  land  disposal  site  using  an  engineered  method  of 
disposing  solid  wastes  on  land  in  a  way  that  minimizes  environmental 
hazards . 

SATURATED  ZONE:  That  part  of  the  earth's  crust  in  which  all  voids  are 
filled  with  water. 

SCS:  U.S.  Department  of  Agriculture  Soil  Conservation  Service. 

SEISMICITY:  Pertaining  to  earthquakes  or  earth  vibrations. 

SLUDGE:  Any  garbage,  refuse,  or  slude  from  a  waste  treatment  plant, 
water  supply  treatment,  or  air  pollution  control  facility  and  other 
discarded  material,  including  solid,  liquid,  semi-solid,  or  contained 
gaseous  material  resulting  from  industrial,  commercia. ,  mining,  or 
agricultural  operations  and  from  community  activities,  but  does  not 
include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or  dis¬ 
solved  materials  in  irrigation  return  flows;  industrial  discharges  which 
are  point  source  subject  to  permits  under  Section  402  of  the  Federal 
Mater  Pollution  Control  Act,  as  amended  (86  USC  880);  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic  Energy  Act  of 
1954  (68  USC  923). 


SOLID  WASTE:  Any  garbage,  refuse,  or  sludge  from  a  waste  treatment 
plant,  water  supply  treatment,  or  air  pollution  control  facility  and 
other  discarded  material,  including  solid,  liquid,  semi-solid,  or  con¬ 
tained  gaseous  material  resulting  from  industrial,  commercial,  mining, 
or  agricultural  operations  and  from  community  activities,  but  does  not 
include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or  dis¬ 
solved  materials  in  irrigation  return  flows;  industrial  discharges  which 
are  point  source  subject  to  permits  under  Section  402  of  the  Federal 
Water  Pollution  Control  Act,  as  amended  (86  USC  880);  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic  Energy  Act  of 
1954  (68  USC  923). 

SPILL:  Any  unplanned  release  or  discharge  of  a  hazardous  waste  onto  or 
into  the  air,  land,  or  water. 

STORAGE  OF  HAZARDOUS  WASTE:  Containment,  either  on  a  temporary  basis  or 
for  a  longer  period,  in  such  a  manner  as  not  to  constitute  disposal  of 
such  hazardous  waste. 

STP:  Sewage  Treatment  Plant. 

TAC:  Tactical  Air  Command. 

TCA:  1,1,1, -Tetrachloroethane . 

TCE:  Trichloroethylene. 

TDS:  Total  Dissolved  Solid,  a  water  quality  parameter. 

TFW:  Tactical  Fighter  Wing. 

TOC:  Total  Organic  Carbon. 

TOXICITY:  The  ability  of  a  material  to  produce  injury  or  disease  upon 
exposure,  ingestion,  inhalation,  or  assimilation  by  a  living  organism. 

TRANSMISSIVITY:  The  rate  at  which  water  is  transmitted  through  a  unit 
width  of  aquifer  under  a  unit  hydraulic  gradient. 

TREATMENT  OF  HAZARDOUS  WASTE:  Any  method,  technique,  or  process  includ¬ 
ing  neutralization  designed  to  change  the  physical,  chemical,  or  bio¬ 
logical  character  or  composition  of  any  hazardous  waste  so  as  to 
neutralize  the  waste  or  so  as  to  render  the  waste  nonhazardous. 

TSD:  Treatment,  storage  or  dispo  \1. 

UG:  Underground.  ' 

UP GRADIENT:  In  the  direction  of  increasing  hydraulic  static  head;  the 
direction  opposite  to  the  prevailing  flow  of  ground-water. 

USAF:  United  States  Air  Force. 

USFWS:  United  States  Fish  and  Wildlife  Service. 


USGS :  United  States  Geological  Survey. 

WATER  TABLE:  Surface  of  a  body  of  unconfined  ground  water  at  which  the 
pressure  is  equal  to  that  of  the  atmosphere. 

Zn:  Chemical  symbol  for  zinc. 
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INDEX  OP  REFERENCES  TO  POTENTIAL  CONTAMINATION  SOURCES 


Landfill 

No.  1 

pp.  4,  6,  4-25,  4-26,  4-27, 

4- 34,  4-35,  4-36,  4-38,  5-1 

5- 3,  6-2,  6-3,  6-6,  6-10. 

Landfill 

No.  2 

pp.  5,  4-26,  4-27,  4-28, 
4-35,  5-2,  6-10. 

Landfill 

No.  3 

pp.  5,  4-26,  4-27,  4-28, 
4-35,  5-2,  6-10. 

Landfill 

No.  4 

pp.  5,  6,  4-26,  4-27,  4-28, 
4-34,  4-35,  5-2,  5-5,  6-2 
6-10. 

Landfill 

No.  5 

pp.  5,  6,  4-26,  4-27,  4-28, 
4-34,  4-35,  5-2,  5-3,  6-2 
6-10. 

Chemical  Disposal 

Pit 

No. 

1 

pp.  4,  6,  4-26,  4-29,  4-34, 

5- 1,  5-2,  5-3,  6-2,  6-3 

6- 10. 

Chemical 

Disposal 

Pit 

No. 

2 

pp.  4,  6,  4-26,  4-29,  4-34, 

5- 1,  5-2,  5-3,  6-2,  6-3 

6- 10. 

Chemical 

Disposal 

Pit 

No. 

3 

pp.  4,  6,  4-26,  4-29,  4-34, 

5- 1,  5-2,  5-3,  6-2,  6-3 

6- 10. 

Chemical 

Disposal 

Pit 

No. 

4 

pp.  4,  6,  4-26,  4-29,  4-34, 
5-2,  5-5,  6-2,  6-3,  6-6,  6- 

Chemical 

Disposal 

Pit 

No. 

5 

pp.  5,  6,  4-26,  4-29,  4-30, 
4-35,  5-2,  5-5,  6-2,  6-7,  € 

Chemical 

Disposal 

Pit 

No. 

6 

pp.  5,  6,  4-26,  4-29,  4-30, 
4-35,  5-2,  5-5,  6-2,  6-7,  € 

4-28, 
,  5-2, 


4-34, 


4-34, 


4-30, 
,  6-7, 


4-31  , 
r  6-7, 


4-35, 

6-6, 


4-35, 

r  6-6, 


4-35, 
,  6-5, 


4-35, 

10. 

4-34, 

-10. 

4-34, 

-10. 


Chemical  Disposal  Pit  No.  7 


pp.  4,  6,  4-26,  4-29,  4-31,  4-34 
4-35,  5-2,  5-3,  6-2,  6-7,  6-10. 


* 


Chemical  Disposal  Pit  No.  8 

Chemical  Disposal  Pit  No.  9 

Discharge  Area  No.  1 

Discharge  Area  No.  2 

Discharge  Area  No.  3 

Discharge  Area  No.  4 

Discharge  Area  No.  5 

Discharge  Area  No.  6 

Discharge  Area  No.  7 

Fire  Protection  Training  Area  No.  1 

Fire  Protection  Training  Area  No.  2 

Fire  Protection  Training  Area  No.  3 

Fuel  Spill  No.  1 

Fuel  Spil"  No.  2 

Fuel  Spill  No.  3 

Fuel  Spill  No.  4 


pp.  4,  6,  4-26,  4-29,  4-31,  4-34 

4-35,  5-2,  5-3,  6-2,  6-7,  6-10. 

pp.  4,  6,  4-26,  4-29,  4-31,  4-34 

4- 35,  5-2,  5-3,  6-2,  6-7,  6-10. 

pp.  4,  6,  4-12,  4-13,  4-34,  4-35 

5- 2,  5-4,  6-2,  6-3,  6-6,  6-10. 

pp.  5,  7,  4-12,  4-13,  4-34,  4-35 
5-2,  5-6,  6-3,  6-8,  6-10. 

pp.  5,  7,  4-12,  4-13,  4-34,  4-35 
5-2,  5-6,  6-3,  6-8,  6-10. 

pp.  5,  7,  4-12,  4-14,  4-34,  4-35 
5-2,  5-4,  6-3,  6-8,  6-10. 

pp.  5,  7,  4-12,  4-14,  4-34,  4-35 

5- 2,  5-5-,  6-3,  6-8,  6-10. 

pp.  3,  6,  4-12,  4-14,  4-34,  4-35 

6- 3,  6-8,  6-9,  6-10. 

pp.  5,  7,  4-12,  4-15,  4-34,  4-35 

5- 2,  5-5,  6-3,  6-8,  6-9,  6-10. 

pp.  4,  6,  4-15,  4-16,  4-17,  4-34 
4-35,  5-2,  5-3,  6-2,  6-6,  6-10. 

pp.  5,  4-15,  4-16,  4-17,  4-34 
4-35,  5-2,  6-10. 

pp.  5,  4-15,  4-16,  4-17,  4-18 
4-34,  4-35,  5-2,  6-10. 

pp.  4,  6,  7,  4-19,  4-20,  4-21 
4-34,  4-35,  5-2,  5-4,  6-3,  6-8 

6- 10. 

pp.  5,  6,  7,  4-19,  4-20,  4-21 
4-34,  4-35,  5-2,  5-6,  5-7,  6-3 

6-8,  6-10. 

pp.  5,  6,  7,  4-19,  4-20,  4-21 
4-34,  4-35,  5-2,  5-6,  5-7,  6-3 

6-8,  6-10. 

pp.  5,  6,  7,  4-19,  4-20,  4-21 
4-34,  4-35,  5-2,  5-6,  5-7,  6-3 

6-8,  6-10. 


Contaminated 

PCB 

Area 

No. 

1 

PP.  5,  6, 
5-2,  5-6, 

4-21,  4-24,  4-34,  4-35 
6-3,  6-7,  6-8,  6-10. 

Contaminated 

PCB 

Area 

No. 

2 

PP.  5,  6, 
5-2,  5-6, 

4-21,  4-24,  4-34,  4-35 
6-3  6-7,  6-8,  6-10. 

Contaminated 

PCB 

Area 

NO. 

3 

pp.  5,  6, 
5-2,  5-6, 

4-21,  4-24,  4-34,  4-35 
6-3,  6-7,  6-8,  6-10. 

Contaminated 

PCB 

Area 

No. 

4 

pp.  5,  6, 
5-2,  6-10 

4-21,  4-24,  4-34,  4-35 

• 

Contaminated 

PCB 

Area 

No. 

5 

pp.  5,  6, 
5-2,  6-10 

4-24,  4-25,  4-34,  4-35 

• 

Contaminated 

PCB 

Area 

No. 

6 

pp.  4,  6, 
5-2,  5-4, 

4-24,  4-25,  4-34,  4-35 
6-3,  6-7,  6-8,  6-10. 

Contaminated 

PCB 

Area 

NO. 

7 

pp.  5,  6, 
6-3,  6-7, 

4-24,  4-25,  4-34,  4-35 
6-8,  6-10. 

Contaminated 

PCB 

Area 

No. 

8 

pp.  5,  6, 
5-2,  5-6, 

4-24,  4-25,  4-34,  4-35 
6-3,  6-7,  6-8,  6-10. 

